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Table 4.3.2.2-1, Baseline Characteristics for Savannah River Site (not available electronically)

Table 4.3.2.3-1, Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Savannah River Site, 1990 (not available electronically)

Table 4.3.2.4-1, Summary of Surface Water Quality Monitoring at Savannah River Site, 1993 (not available
electronically)

Table 4.3.2.4-2, Groundwater Quality Monitoring at Savannah River Site, 1994 (not available electronically)

Table 4.3.2.9-1, Sources of Radiation Exposure to Individuals in the Vicinity, Unrelated to Savannah River Site
Operations (not available electronically)

Table 4.3.2.9-2, Doses to the General Public from Normal Operation at Savannah River Site, 1993 (Committed
Effective Dose Equivalent) (not available electronically)

Table 4.3.2.9-3, Doses to the Onsite Worker from Normal Operation at Savannah River Site, 1993 (not available
electronically)

Table 4.3.3.2-1, Site Infrastructure Requirements and Changes for Stockpile Management Alternatives at Savannah
River Site (not available electronically)

Table 4.3.3.3-1, Estimated Concentrations of Pollutants from No Action and Stockpile Management Alternatives at
Savannah River Site (not available electronically)

Table 4.3.3.4-1, Potential Changes to Water Resources from Stockpile Management Alternatives at Savannah River
Site (not available electronically)

Table 4.3.3.9-1, Potential Radiologica Impacts to the Public Resulting from Normal Operation of Stockpile
Management Alternatives at Savannah River Site (not available electronically)

Table 4.3.3.9-2, Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile
Management Alternatives at Savannah River Site (not available electronically)

Table 4.3.3.9-3, Impacts of Accidentsfor Pit Fabrication and Intrusive and Nonintrusive Modification Pit Reuse at
Savannah River Site (not available electronically)

Table 4.3.3.9-4, Impacts of Chemical Accidents for Pit Fabrication at Savannah River Site (not available
electronically)

Table 4.3.3.10-1, Projected Waste Management Under No Action at Savannah River Site (not available electronically)
Table 4.3.3.10-2, Estimated Annual Generated Waste Volumes for Stockpile Management Alternatives at Savannah
River Site (not available electronically)

Table 4.4.2.2-1, Baseline Characteristics for Kansas City Plant (not available electronically)

Table 4.4.2.3-1, Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Kansas City Plant, 1994 (not available electronically)

Table 4.4.2.4-1, Combined Sanitary Sewer Effluent Monitoring at Kansas City Plant (not available electronically)
Table 4.4.2.4-2, Surface Water Quality Monitoring of the Blue River at Kansas City Plant, 1994 (not available
electronically)

Table 4.4.2.4-3, Surface Water Quality Monitoring of Indian Creek at Kansas City Plant, 1994 (not available
electronically)

Table 4.4.2.4-4, Groundwater Contaminant Monitoring at Kansas City Plant, 1994 (not available electronically)
Table 4.4.2.9-1, Sources of Radiation Exposure to Individuals in the Vicinity, Unrelated to Kansas City Plant
Operations (not available electronically)

Table 4.4.3.2-1, Site Infrastructure Requirements and Changes for Stockpile Management Alternatives at Kansas City
Plant (not available electronically)

Table 4.4.3.3-1, Estimated Concentrations of Pollutants from No Action and Stockpile Management Alternatives at
Kansas City Plant (not available electronically)

Table 4.4.3.4-1, Potential Changes to Water Resources from Stockpile Management Alternatives at Kansas City Plant
(not available electronically)

Table 4.4.3.10-1, Projected Waste Management Under No Action at Kansas City Plant (not available electronically)
Table 4.4.3.10-2, Estimated Annual Generated Waste for Stockpile Management Alternatives at Kansas City Plant (not
available electronically)

Table 4.5.2.2-1 Baseline Characteristics for Pantex Plant

Table 4.5.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Pantex Plant, 1993

Table 4.5.2.4-1 Groundwater Quality Monitoring of the Ogallala

Table 4.5.2.4-2 Groundwater Quality Monitoring of the Perched Zone Wells at Pantex Plant, 1994
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Table 4.5.2.9-1 Sources of Radiation Exposure to Individualsin the Vicinity, Unrelated to Pantex Plant Operations
Table 4.5.2.9-2 Doses to the General Public from Normal Operation at Pantex Plant, 1994 (Committed Effective Dose
Equivalent)

Table 4.5.2.9-3 Doses to the Onsite Worker from Normal Operation at Pantex Plant, 1994

Table 4.5.3.2-1, Site Infrastructure Requirements and Changes for Stockpile Management Alternatives at Pantex Plant
Table 4.5.3.3-1, Estimated Concentrations of Pollutants from No Action and Stockpile Management Alternatives at
Pantex Plant

Table 4.5.3.4-1, Potential Changes to Water Resources from Stockpile Management Alternatives at Pantex Plant
Table 4.5.3.9-1, Potential Radiological Impacts to the Public Resulting from Normal Operation of Stockpile
Management Alternatives at Pantex Plant

Table 4.5.3.9-2, Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile
Management Alternatives at Pantex Plant

Table 4.5.3.9-3, Impacts of Accidentsfor Downsize Assembly/Disassembly at Pantex Plant

Table 4.5.3.9-4, Impacts of High Explosives Fabrication Accidents at Pantex Plant

Table 4.5.3.10-1 Projected Waste Management Under No Action at Pantex Plant

Table 4.5.3.10-2 Estimated Annual Generated Waste Volumes for Stockpile Management Alternatives at Pantex Plant
Table 4.5.3.10-3 Estimated Decontamination and Decommissioning Wastes at Pantex Plant

Table 4.6.2.2-1 Baseline Characteristics for Los Alamos National Laboratory

Table 4.6.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Los Alamos Nationa Laboratory, 1990 and 1992--Page 1 of 2 not available electronically

Table 4.6.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Los Alamos National Laboratory, 1990 and 1992--Page 2 of 2 not available electronically

Table 4.6.2.4-1 Surface Water Quality Monitoring at Los Alamos National Laboratory, 1992

Table 4.6.2.4-2 Groundwater Quality Monitoring at Los Alamos National Laboratory, 1993

Table 4.6.2.9-1 Sources of Radiation Exposure to Individualsin the Vicinity, Unrelated to Los Alamos National
Laboratory Operations

Table 4.6.2.9-2 Doses to the General Public from Normal Operation at Los Alamos National Laboratory, 1993
(Committed Effective Dose Equivalent)

Table 4.6.2.9-3 Doses to the Onsite Worker from Normal Operation at Los Alamos National Laboratory, 1992

Table 4.6.3.2-1 Site Infrastructure Requirements and Changes for Stockpile Stewardship and Management Alternatives
at Los Alamos National Laboratory

Table 4.6.3.3-1 Estimated Concentrations of Pollutants from No Action and Stockpile Stewardship and Management
Alternatives at Los Alamos National Laboratory

Table 4.6.3.4-1 Potential Changes to Water Resources from Stockpile Stewardship and Management Alternatives at
Los Alamos National Laboratory

Table 4.6.3.9-1 Potential Radiological Impacts to the Public Resulting from Normal Operation of Stockpile
Stewardship and Management Alternatives at Los Alamos National Laboratory

Table 4.6.3.9-2 Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile Stewardship
and Management Alternatives at Los Alamos National Laboratory

Table 4.6.3.9-3 Impacts of Accidentsfor Pit and Secondary and Case Fabrication and Intrusive and Nonintrusive
Modification Pit Reuse at Los Alamos National Laboratory

Table 4.6.3.9-4 Impacts of Chemical Accidentsfor Pit Fabrication at Los Alamos National Laboratory

Table 4.6.3.9-5 Impacts of Chemical Accidentsfor Secondary and Case Fabrication at Los Alamos National

L aboratory

Table 4.6.3.9-6 Accident Impacts for High Explosives Fabrication at Los Alamos National Laboratory

Table 4.6.3.9-7 Consequences and Risk of the Bounding Proposed National Ignition Facility Accident at Los Alamos
National Laboratory

Table 4.6.3.10-1 Projected Waste Management Under No Action at Los Alamos National Laboratory

Table 4.6.3.10-2 Estimated Annual Generated Waste Volumes for Stockpile Stewardship and Management
Alternatives at Los Alamos National Laboratory

Table 4.7.2.2-1 Baseline Characteristics for Lawrence Livermore National Laboratory

Table 4.7.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at the Livermore Site and Site 300, 1993 and 1994
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Table 4.7.2.4-1 Stormwater Quality Monitoring at the Livermore Site, 1993

Table 4.7.2.4-2 Maximum Concentrations of Constituents in Surface Water of the Arroyo Seco at the Livermore Site,
1993

Table 4.7.2.4-3 Groundwater Quality Monitoring at Site 300, 1993

Table 4.7.2.9-1 Sources of Radiation Exposure to Individualsin the Vicinity, Unrelated to Lawrence Livermore
National Laboratory Operations

Table 4.7.2.9-2 Doses to the General Public from Normal Operation at Lawrence Livermore National Laboratory, 1994
(Committed Effective Dose Equivalent)

Table 4.7.2.9-3 Doses to the Onsite Worker from Normal Operation at Lawrence Livermore National Laboratory, 1994

Table 4.7.3.2-1 Site Infrastructure Requirements and Changes for Stockpile Stewardship and Management Alternatives
at Lawrence Livermore National Laboratory

Table 4.7.3.3-1 Estimated Concentrations of Pollutants from No Action and Stockpile Stewardship and Management
Alternatives at the Livermore Site

Table 4.7.3.3-2 Estimated Concentrations of Pollutants from No Action and Stockpile Stewardship and Management
Alternatives at Site 300

Table 4.7.3.4-1 Potential Changes to Water Resources from Stockpile Stewardship and Management Alternatives at
the Livermore Site

Table 4.7.3.4-2 Potential Changes to Water Resources from Stockpile Stewardship and Management Alternatives at
Site 300

Table 4.7.3.9-1 Potential Radiological Impacts to the Public Resulting from Normal Operation of Stockpile
Stewardship and Management Alternatives at the Livermore Site

Table 4.7.3.9-2 Potential Radiological Impacts to the Public Resulting from Normal Operation of Stockpile
Stewardship and Management Alternatives at Site 300

Table 4.7.3.9-3 Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile Stewardship
and Management Alternatives at the Livermore Site

Table 4.7.3.9-4 Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile Stewardship
and Management Alternatives at Site 300

Table 4.7.3.9-5 Impacts of Accidentsfor Secondary and Case Fabrication at Lawrence Livermore National Laboratory
Table 4.7.3.9-6 Impacts of Chemical Accidentsfor Secondary and Case Fabrication at Lawrence Livermore National
Laboratory

Table 4.7.3.9-7 Accident Impacts for High Explosives Fabrication at Lawrence Livermore National Laboratory

Table 4.7.3.9-8 Consequences and Risk of the Bounding Proposed National Ignition Facility Accident at the Livermore
Site

Table 4.7.3.9-9 Accident Radiation-Related Impacts for the Proposed Contained Firing Facility at Site 300

Table 4.7.3.10-1 Projected Waste Management Under No Action at the Livermore Site

Table 4.7.3.10-2 Projected Waste Management Under No Action at Site 300

Table 4.7.3.10-3 Estimated Annual Generated Waste Volumes for Stockpile Stewardship and Management
Alternatives at the Livermore Site

Table 4.7.3.10-4 Estimated Generated Waste Volumes for Stockpile Stewardship and Management Alternatives at Site
300

Table 4.8.2.2-1 Baseline Characteristics for Sandia National Laboratories

Table 4.8.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Sandia National Laboratories, 1994

Table 4.8.2.4-1 Surface Water Quality Monitoring of the Rio Grande at Sandia National Laboratories, 1994

Table 4.8.2.9-1 Sources of Radiation Exposure to Individualsin the Vicinity, Unrelated to Sandia National

L aboratories Operations

Table 4.8.2.9-2 Doses to the General Public from Normal Operation at Sandia National Laboratories, 1993 (Committed
Effective Dose Equivalent)

Table 4.8.2.9-3 Doses to the Onsite Worker from Normal Operation at Sandia National Laboratories, 1992

Table 4.8.3.2-1 Site Infrastructure Requirements and Changes for Stockpile Stewardship and Management Alternatives
at Sandia National Laboratories

Table 4.8.3.3-1 Estimated Concentrations of Pollutants from No Action and Stockpile Stewardship and Management
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Alternatives at Sandia National Laboratories

Table 4.8.3.4-1 Potential Changes to Water Resources from Stockpile Stewardship and Management Alternatives at
Sandia National Laboratories

Table 4.8.3.9-1 Potential Radiological Impacts to the Public Resulting from Normal Operation of Stockpile
Stewardship Alternatives at Sandia National Laboratories

Table 4.8.3.9-2 Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile Stewardship
Alternatives at Sandia National Laboratories

Table 4.8.3.9-3 Consequences and Risk of the Bounding Proposed National Ignition Facility Accident at Sandia
National Laboratories

Table 4.8.3.10-1 Projected Waste Management Under No Action at Sandia National Laboratories

Table 4.8.3.10-2 Estimated Annual Generated Waste Volumes for Stockpile Stewardship and Management
Alternatives at Sandia National Laboratories

Table 4.9.2.2-1 Baseline Characteristics for Nevada Test Site

Table 4.9.2.3-1 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at Nevada Test Site, 1990 to 1992

Table 4.9.2.3-2 Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations and
Guidelines at North Las Vegas Facility, 1994

Table 4.9.2.4-1 Groundwater Quality Monitoring at Nevada Test Site, 1993

Table 4.9.2.9-1 Sources of Radiation Exposure to Individualsin the Vicinity, Unrelated to Nevada Test Site Operations

Table 4.9.2.9-2 Doses to the General Public from Normal Operation at Nevada Test Site, 1993 (Committed Effective
Dose Equivalent)

Table 4.9.2.9-3 Doses to the Onsite Worker from Normal Operation at Nevada Test Site, 1992

Table 4.9.2.9-4 Annual Doses to the General Public and Onsite Workers from Normal Operation at North Las Vegas
Facility, 1993

Table 4.9.3.2-1, Site Infrastructure Requirements and Changes for Stockpile Stewardship and Management
Alternatives at Nevada Test Site not available electronically

Table 4.9.3.3-1, Estimated Concentrations of Pollutants from No Action and Stockpile Stewardship and Management
Alternatives at Nevada Test Sitenot available electronically

Table 4.9.3.3-2, Estimated National Ignition Facility Construction Emissions for North Las Vegas Facility not
available electronically

Table 4.9.3.3-3, North Las Vegas Facility Annual Emission Increase with the Proposed National Ignition Facility
Operation not available electronically

Table 4.9.3.4-1, Potential Changes to Water Resources from Stockpile Stewardship and Management Alternatives at
Nevada Test Site not available electronically

Table 4.9.3.9-1, Potential Radiologica Impacts to the Public Resulting from Normal Operation of Stockpile
Stewardship and Management Alternatives at Nevada Test Site not available electronically

Table 4.9.3.9-2, Potential Radiological Impacts to Workers Resulting from Normal Operation of Stockpile Stewardship
and Management Alternatives at Nevada Test Site not available electronically

Table 4.9.3.9-3, Potential Radiological Impacts from Normal Operation of the Proposed National Ignition Facility at
North Las Vegas Facility not available electronically

Table 4.9.3.9-4, Impacts of Accidentsfor Assembly/Disassembly and Storage of Plutonium Strategic Reserves at
Nevada Test Site not available electronically

Table 4.9.3.9-5, Consequences and Risk of the Bounding Proposed National Ignition Facility Accident at Nevada Test
Site not available electronically

Table 4.9.3.9-6, Consequences and Risk of the Bounding Proposed National Ignition Facility Accident at North Las
Vegas Facility not available electronically

Table 4.9.3.9-7, Radiological Risks and Consequences of Transporting Tritium Targets from Manufacturing Facilities
to North Las Vegas Facility not available electronically

Table 4.9.3.10-1, Projected Waste Management Under No Action at Nevada Test Site not available electronically
Table 4.9.3.10-2, Estimated Annual Generated Waste VVolumes for Stockpile Stewardship and Management
Alternatives at Nevada Test Site not available electronically

Table 4.10.2.2-1 Transportation Modes and Comparison Ratings for the Candidate Sites

Table 4.10.2.3-1 Types of Packaging for Stewardship and Management Materias
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Table 4.10.3-1 Annual Health Impacts from the One-Time Transportation of Strategic Reserve Materials

Table 4.10.3-2 Summary of Annual Transportation Health Risk for Proposed Stockpile Stewardship and Management
Alternatives

Table 4.10.3-3 High and Low Range of Annual Transportation Health Risk for All Possible Site Combinations
(Strategic Storage Located at Any Site)

Table 4.12-1 Predicted (50th and 84th Percentiles) Peak Ground Moations at Localities 31 Kilometers (19 Miles) from
Underground Testing Areas

Table 4.12-2 Human Health Risks and Safety Impacts from Underground Nuclear Testing

Table 4.13.1.1-1, Socioeconomic Cumulative Impacts at Oak Ridge Reservation not available electronically

Table 4.13.1.1-2, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Oak Ridge Reservation not available electronically

Table 4.13.1.1-3, Summary of Earthquake Accident Consequences from Other Proposed Projects at Oak Ridge
Reservation not available electronically

Table 4.13.1.2-1, Site Infrastructure Cumulative Impacts at Savannah River Site not available electronically

Table 4.13.1.2-2, Air Quality Cumulative Impacts at Savannah River Site not available electronically

Table 4.13.1.2-3, Water Cumulative Impacts at Savannah River Site not available electronically

Table 4.13.1.2-4, Socioeconomic Cumulative Impacts at Savannah River Site

Table 4.13.1.2-5, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Savannah River Site not available electronically

Table 4.13.1.2-6, Summary of Earthquake Accident Consequences from Other Proposed Projects at Savannah River
Site not available electronically

Table 4.13.1.2-7, Waste Management Cumulative Impacts at Savannah River Site not available electronically

Table 4.13.1.4-1, Socioeconomic Cumulative Impacts at Pantex Plant not available electronically

Table 4.13.1.4-2, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Pantex Plant not available electronically

Table 4.13.1.4-3, Summary of Earthquake Accident Consequences from Other Proposed Projects at Pantex Plant not
available electronically

Table 4.13.1.5-1, Site Infrastructure Cumulative Impacts at Los Alamos National Laboratory not available
electronically

Table 4.13.1.5-2, Air Quality Cumulative Impacts at Los Alamos National Laboratory not available electronically
Table 4.13.1.5-3, Water Cumulative Impacts at Los Alamos National Laboratory not available electronically

Table 4.13.1.5-4, Socioeconomic Cumulative Impacts at Los Alamos National Laboratory not available electronically
Table 4.13.1.5-5, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Los Alamos National Laboratory not available electronically

Table 4.13.1.5-6, Summary of Earthquake Accident Consequences from Other Proposed Projects at Los Alamos
National Laboratory not available electronically

Table 4.13.1.5-7, Waste Management Cumulative Impacts at Los Alamos National Laboratory not available
electronically

Table 4.13.1.6-1, Site Infrastructure Cumulative Impacts at Lawrence Livermore National Laboratory not available
electronically

Table 4.13.1.6-2, Air Quality Cumulative Impacts at the Livermore Site not available electronically

Table 4.13.1.6-3, Air Quality Cumulative Impacts at Site 300 not available electronically

Table 4.13.1.6-4, Water Cumulative Impacts at the Livermore Site not available electronically

Table 4.13.1.6-5, Water Cumulative Impacts at Site 300 not available electronically

Table 4.13.1.6-6, Socioeconomic Cumulative Impacts at Lawrence Livermore National Laboratory not available
electronically

Table 4.13.1.6-7, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Lawrence Livermore National Laboratory not available electronically

Table 4.13.1.6-8, Summary of Earthquake Accident Consequences from Other Proposed Projects at Lawrence
Livermore National Laboratory not available electronically

Table 4.13.1.6-9, Waste Management Cumulative Impacts at the Livermore Site not available electronically

Table 4.13.1.6-10, Waste Management Cumulative Impacts at Site 300 not available electronically

Table 4.13.1.7-1, Site Infrastructure Cumulative Impacts at Sandia National Laboratories not available electronically
Table 4.13.1.7-2, Air Quality Cumulative Impacts at Sandia National Laboratories not available electronically
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Table 4.13.1.7-3, Water Cumulative Impacts at Sandia National Laboratories not available electronically

Table 4.13.1.7-4, Socioeconomic Cumulative Impacts at Sandia National Laboratories not available electronically
Table 4.13.1.7-5, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Sandia National Laboratories not available electronically

Table 4.13.1.7-6, Summary of Earthquake Accident Consequences from Other Proposed Projects at Sandia National
L aboratories not available electronically

Table 4.13.1.7-7, Waste Management Cumulative Impacts at Sandia National Laboratories not available electronically
Table 4.13.1.8-1, Site Infrastructure Cumulative Impacts at Nevada Test Site not available electronically

Table 4.13.1.8-2, Air Quality Cumulative Impacts at Nevada Test Site not available electronically

Table 4.13.1.8-3, Water Cumulative Impacts at Nevada Test Site not available electronically

Table 4.13.1.8-4, Socioeconomic Cumulative Impacts at Nevada Test Site not available electronically

Table 4.13.1.8-5, Estimated Annual Cumulative Radiological Doses and Resulting Health Effects to Offsite Population
and Facility Workers at Nevada Test Site not available electronically

Table 4.13.1.8-6, Summary of Earthquake Accident Consequences from Other Proposed Projects at Nevada Test Site
not available electronically

Table 4.13.1.8-7, Waste Management Cumulative Impacts at Nevada Test Site

Table 4.14-1 Estimated Number of Construction Worker Fatalities by Alternatives

Table 4.17-1 Irreversible and Irretrievable Commitments of Construction Resources for Assembly/Disassembly,
Nonnuclear Fabrication, and Stockpile Stewardship Facilities

Table 4.17-2 Irreversible and Irretrievable Commitment of Construction Resources for Stockpile Management
Alternatives

Table 4.17-3 Irreversible and Irretrievable Commitment of Operation Resources for Assembly/Disassembly,
Nonnuclear Fabrication, and Stockpile Stewardship Facilities

Table 4.17-4 Irreversible and Irretrievable Commitment of Operation Resources for Stockpile Management
Alternatives

Table 4.19-1 Total Potential Fatalities from the One-Time Transportation of Plutonium-242 (Oxide) from Savannah
River Site to Lawrence Livermore National Laboratory or Los Alamos National Laboratory

Table 5.3-1 Federal Environmental Statutes, Regulations, and Orders

Table 5.3-2 Selected Department of Energy Environment, Safety, and Health Orders

Table 5.3-3 Department of Energy Agreements with Federal and State Environmental Regulatory Agencies

Table 5.3-4 State Environmental Statutes, Regulations, and Orders
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Acronyms and Abbreviations

AID
AEC
AHF
AQCR
ARS
BEBA
BEEF
BEIR
CAA
CEQ

CERCLA

CFF
CFR
Complex
CTBT
CWA

DARHT

D&D
DOD
DOE
DOT

DP

EA
EBA
EIS

EM

EPA
ES&H
FONS
FXR
HAP
HE
HEPA
HEPPF
HEU
HI
HLW

HQ

assembly/disassembly

Atomic Energy Commission
Advanced Hydrotest Facility

Air Quality Control Region
Advanced Radiation Source

beyond evaluation basis accident

Big Explosives Experimental Facility
biological effects of ionizing radiation
Clean Air Act

Council on Environmental Quality

Comprehensive Environmental Response,
Compensation, and Liability Act

Contained Firing Facility

Code of Federal Regulations

Nuclear Weapons Complex
Comprehensive Test Ban Treaty

Clean Water Act

Dual Axis Radiographic Hydrodynamic Test
(Facility)

decontamination and decommissioning
Department of Defense

Department of Energy

Department of Transportation

DOE Office of the Assistant Secretary for
Defense Programs

environmental assessment
evaluation basis accident
environmental impact statement

DOE Office of the Assistant Secretary for
Environmental Management

Environmenta Protection Agency
environment, safety, and health
Finding of No Significant Impact
Flash X-Ray (Facility)

hazardous air pollutants

high explosives

high efficiency particulate air (filter)
High Explosive Pulsed Power Facility
highly enriched uranium

hazard index

high-level waste

hazard quotient
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ICRP

INEL
IP

|SCST

K-25
KCP
LANL
LLNL
LLW
NAAQS
NEPA

NESHAP

NIF
NLVF
NOI

NPDES

NPL
NPR
NPT
NRC
NRHP
NTS
NWSM
NWSP
ORNL
ORR

OSHA

Pantex
PBFA |1
PDD

PEIS

PHERMEX

PL
R&D
RCRA
RD&T
RIMS
ROD
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International Commission on Radiological
Protection

Idaho National Engineering Laboratory
implementation plan

Industrial Source Complex Short-Term
(model)

K-25 site, Oak Ridge Reservation
Kansas City Plant

Los Alamos National Laboratory
Lawrence Livermore National Laboratory
low-level waste

National Ambient Air Quality Standards
National Environmental Policy Act

National Emissions Standards for Hazardous
Air Pollutants

National Ignition Facility
North Las Vegas Facility
Notice of Intent

Nationa Pollutant Discharge Elimination
System

National Priorities List

Nuclear Posture Review

Nuclear Nonproliferation Treaty

Nuclear Regulatory Commission
National Register of Historic Places
Nevada Test Site

Nuclear Weapon Stockpile Memorandum
Nuclear Weapon Stockpile Plan

Oak Ridge National Laboratory

Oak Ridge Reservation

Occupational Safety and Health
Administration

Pantex Plant
Particle Beam Fusion Accelerator
Presidential Decision Directive

programmatic environmental impact
Statement

Pulsed High Energy Radiation Machine
Emitting X -Rays (Facility)

Public Law

research and development

Resource Conservation and Recovery Act
research, development, and testing
Regional Input-Output Modeling System
Record of Decision
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ROI
SAR

SARA

SDWA
SHPO
SNL
SRS
START
TA
TLV-TWA
TRU
TSCA
TSP
USFWS
VOCs
Y-12
WIPP

region of influence

Safety Analysis Report

Superfund Amendments and Reauthorization
Act

Safe Drinking Water Act

State Historic Preservation Officer

Sandia National LaboratoriessNew Mexico
Savannah River Site

Strategic Arms Reduction Talks

technical area

threshold limit value-time weighted average
transuranic

Toxic Substances Control Act

total suspended particulates

U.S. Fish and Wildlife Service

volatile organic compounds

Y -12 Plant, Oak Ridge Reservation

Waste Isolation Pilot Plant

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1acro.htm[6/27/2011 2:04:33 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

Volumel Metric Conversion Chart

To Convert Into Metric To Convert Out of Metric
If You . )
K Multiply By To Get If You Know Multiply By To Get
now

|

Length

inches 2.54 centimeters || centimeters 0.3937 inches
feet 30.48 centimeters || centimeters 0.0328 feet

feet 0.3048 meters || meters 3.281 feet
yards 0.9144 meters || meters 1.0936 yards
miles 1.60934 kilometers || kilometers 0.6214 miles
Area

square 6.4516 Squaref) square 0.155 Square
inches centimeters || centimeters inches
square feet 0.092903 square meters || square meters 10.7639 square feet
Square square
yards 0.8361 square meters || square meters 1.196 yards
acres 0.40469 hectares || hectares 2471 acres
square 258999 ,Sguare i square 0.3861 Square
miles kilometers || kilometers miles
Volume

fluid 29,574 milliliters || milliliters 0.0338 fluid
ounces ounces
galons 3.7854 liters||liters 0.26417 galons
cubic feet 0.028317 cubic meters || cubic meters 35.315 cubic feet
cubic 0.76455 cubic meters || cubic meters 1.308 cubic
yards yards
Weight

ounces 28.3495 grams || grams 0.03527 ounces
pounds 0.45360 kilograms| | kilograms 2.2046 pounds

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1metric.htm[6/27/2011 2:04:50 PM]




DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

short tons ‘ | 0.90718 | | metric tons| | metric tons | | 1.1023 | | short tons
Force
dynes 0.00001 newtons || newtons 100,000 dynes
Temperature
Eahrenheit g;]g?thrsd 32 then multiply by Celsius || calsius gﬂdlélt:le, gly by 9/5ths, then Eahrenheit
Metric Prefixes
Prefix | | Symbol Multiplication Factor
exa- E 1 000 000 000 000 000 000 = 1018
peta- P 1 000 000 000 000 000 = 10%°
terar T 1 000 000 000 000 = 10%2
giger G 1 000 000 000 = 10°
megar M 1 000 000 = 10°
kilo- k 1000 = 103
hecto- h 100 = 102
deka- da 10 = 10!
deci- d 0.1=10"
centi- c 0.01= 102
milli- m 0.001 =103
micro- u 0.000 001 = 1076
nano- n 0.000 000 001 = 10°°
pico- p 0.000 000 000 001 = 10°12
femto- f 0.000 000 000 000 001 = 10715
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atto-

0.000 000 000 000 000 001 = 10718
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Volumel, Chemicals and Units of Measure

Bq Becquerel

C Celsius

Ci curie

CCly carbon tetrachloride
cm centimeters

CFC chlorofluorocarbons
CO carbon monoxide
dB decibel

dBA decibel A-weighted
DCE 1, 2-dichloroethylene
F Fahrenheit

ft feet

ft2 square feet

ft3 cubic feet

ft3/s cubic feet per second
g grams

G acceleration due to gravity
gal galons

GPD galons per day

gpm gallons per minute
GPY gallons per year

ha hectares

hr hour

in inches

kg kilograms

km kilometers

km? square kilometers
kv kilovolts

kVA kilovolt-ampere

kw kilowatts

kWh kilowatt hours

L liters

Ib pounds

Li lithium

m meters

m? square meters

m3 cubic meters

m/s meters per second
mCi millicuries (one-thousandth of a curie)

mCi/ml  millicuries per milliliter
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mg milligram (one-thousandth of a gram)
mg/L milligrams per liter

MGD million gallons per day

MGY million gallons per year

mi miles

mi? square miles

MLY million liters per year

mph miles per hour

mrem millirem (one-thousandth of a rem)
MVA megavolt-ampere

MW megawatt

MWe megawatt electric
MWh megawatt hour
MWt megawaett thermal

nCi nanocurie (one-billionth of a curie)

nCilg nanocuries per gram

NO, nitrogen dioxide

NOx nitrogen oxides

O3 ozone

Pb lead

PCB polychlorinated biphenyl

pCi picocurie (one-trillionth of a curie)

pCi/l picocuries per liter

PM 10 particulate matter (less than 10 micronsin
diameter)

ppb parts per billion

ppm parts per million

rem roentgen equivalent man

S seconds

SO, sulfur dioxide

t metric tons

TATB triaminotrinitrobenzene

TCA 1, 1, 1-trichloroethane

TCE trichloroethylene

TNT trinitrotoluene

yd3 cubic yards

yr year
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CHAPTER 1: INTRODUCTION

Chapter 1 begins with an overview of the Stockpile Stewardship and Management Program and the Department of
Energy'sroles and responsihilities. This chapter also includes a discussion of the background of the Program, a brief
description of the organization of the document, and the Department of Energy's National Environmental Policy Act
of 1969 strategy for stockpile stewardship and management. Chapter 1 concludes with a discussion of related
National Environmental Policy Act actions and other programmatic, project-specific, and site-wide reviews that are
currently being prepared.

1.1 Overview

The Department of Energy (DOE) is the Federal agency responsible for providing the Nation with nuclear weapons
and ensuring that those weapons remain safe and reliable. This programmatic environmental impact statement (PEIS)
analyzes the potential consequences to the environment if certain changes to the Nuclear Weapons Complex (Complex)
are implemented to support DOE's Stockpile Stewardship and Management Program.

Stockpile stewardship and stockpile management describe DOE's management of the nuclear weapons program. While
these terms are not new, DOE has recently redefined them in light of its current roles and responsibilities. Stockpile
stewardship comprises the activities associated with research, design, development, and testing of nuclear weapons,
and the assessment and certification of their safety and reliability. These activities have been performed at the three
DOE weapons laboratories and the Nevada Test Site (NTS). Stockpile management comprises operations associated
with producing, maintaining, refurbishing, surveilling, and dismantling the nuclear weapons stockpile. These activities
have been performed at the DOE nuclear weapons industrial facilities.

Since the inception of nuclear weaponsin the 1940s, DOE and its predecessor agencies have been responsible for
stewardship and management of the Nation's stockpile. In response to the end of the Cold War and changes in the
world's political regimes, the emphasis of the U.S. nuclear weapons program has shifted dramatically over the past few
years from developing and producing new weapons to dismantlement and maintenance of a smaller, enduring
stockpile. Accordingly, the nuclear weapons stockpile is being significantly reduced, the United States is no longer
manufacturing new-design nuclear weapons, and DOE has closed or consolidated some of its former weapons
industrial facilities. Additionally, in 1992 the United States declared a moratorium on underground nuclear testing, and
in 1995 President Clinton extended the moratorium and decided to pursue a "zero yield" Comprehensive Test Ban
Treaty (CTBT). Even with these significant changes, DOE's responsibilities for the nuclear weapons stockpile continue,
and the President and Congress have directed DOE to continue to maintain the safety and reliability of the enduring
nuclear weapons stockpile.

In response to direction from the President and Congress, DOE has developed its Stockpile Stewardship and
Management Program to provide a single, highly integrated technical program for maintaining the continued safety
and reliability of the nuclear weapons stockpile. It has evolved from predecessor programs that served this mission
over previous decades. With no underground nuclear testing, and no new-design nuclear weapons production, DOE
expects existing weapons to remain in the stockpile well into the next century. This means that the weapons will age
beyond original expectations and an alternative to underground nuclear testing must be developed to verify the safety
and reliability of weapons. To meet these new challenges, DOE's science-based Stockpile Stewardship and
Management Program has been developed to increase understanding of the basic phenomena associated with nuclear
weapons, to provide better predictive understanding of the safety and reliability of weapons, and to ensure a strong
scientific and technical basisfor future U.S. nuclear weapons policy objectives.

The size and composition of the U.S. nuclear weapons stockpile is determined annually by the President. The
Department of Defense prepares the Nuclear Weapon Stockpile Plan (NWSP) based on military requirements and
coordinates the development of the plan with DOE concerning its ability to support the plan. The NWSP, which is
classified, covers the current year and a 5-year planning period. It specifies the types and quantities of weapons
required and sets limits on the size and nature of stockpile changes that can be made without additional approval by the
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President. The Secretaries of Defense and Energy jointly sign the Nuclear Weapon Stockpile Memorandum (NWSM),
which includes the NWSP and a long-range planning assessment. As such, the NWSM is the basis for all DOE
stockpile support planning. Figure 1.1-1 depicts the NWSM process.

Chapter 2 discusses the relevant factors, such as treaties, that shape the NWSM. Also explained is the fact that

potential variances in stockpile size, such as a Strategic Arms Reduction Talks (START) | Treaty-sized stockpile
versus a START Il protocol-sized stockpile, affect only the issue of manufacturing capacity required for the
foreseeable future. National security policiesin the post-Cold War era require that all the historical capabilities of the
weapons laboratories, industrial plants, and NTS be maintained. Capability is the practical ability to perform a basic
function or activity. Stockpile stewardship and management capabilities are independent of foreseeable future stockpile
sizes. Stockpile management manufacturing capacities are examined in this PEIS, including those required to support a
hypothetical low case stockpile size below START I1. This was done to examine the sensitivity of potential decisions
to transfer manufacturing activities to the weapons laboratories and NTS versus downsizing the industrial plantsin
place.

DOE must maintain a Complex with sufficient capability and capacity to meet current and future weapons
requirements. For those activities associated with the ongoing stockpile stewardship program, DOE proposes to add
enhanced capabilities to existing stockpile stewardship facilities to fulfill requirements. For those activities associated
with the ongoing stockpile management program, DOE does not propose to construct any major new weapons
industrial facilities. Rather, DOE proposesto " rightsize" existing facilities or consolidate them to fulfill expected
requirements for manufacture of repair or replacement components for an aging U.S. stockpile.

This Programmatic Environmental Impact Statement for Stockpile Stewardship and Management addresses potential
changes to the future missions of the three weapons laboratories, the four weapons industrial plants, and NTS. A No
Action alternative is aso described and analyzed. Figure 1.1-2 shows the locations of the eight DOE sites comprising
the current Complex.

To estimate the potential environmental impacts from modifying/constructing and operating the facilities proposed for
stockpile management, DOE assumes that facilities would be sized and operated to support a base case stockpile size
consistent with the START I1 protocol. This PEIS aso discusses impacts that would be expected for supporting a
larger stockpile based on START | Treaty levels, and a hypothetical stockpile smaller than the START |1 protocol.

With regard to stockpile management facilities, potential environmental impacts from the base case are analyzed
quantitatively in the greatest detail, while impacts from the high and low cases are discussed qualitatively. The
facilities proposed for stockpile stewardship are independent of projected stockpile size.

Figure 1.1-1.--Nuclear Weapons Stockpile memorandum Process.

Figure 1.1-2.--Current Stockpile Stewardship and Management Sites (Includes Recent Consolidation of Three Former
Sites).

1.2 Alternatives Analyzed in the Programmatic Environmental Impact
Statement for Stockpile Stewardship and Management

The alternatives analyzed in this PEIS are described in detail in chapter 3 and summarized in this section. Alternatives
are analyzed for both stockpile stewardship and stockpile management.

The stockpile stewardship portion of this PEIS evaluates the potential environmental impacts of the proposed actions
and the reasonable alternatives for carrying out the stockpile stewardship functions. As described in section 3.3, the
three independently justified proposed facilities include: the National Ignition Facility (NIF), the Contained Firing
Facility (CFF), and the Atlas Facility. Four sites (figure 1.1-2) are potentially affected by the stockpile stewardship
alternatives: Los Alamos National Laboratory (LANL), Lawrence Livermore National Laboratory (LLNL), Sandia
National Laboratories (SNL), and NTS (includes NLVF). This PEIS also assesses the No Action alternative of relying
on existing experimental facilities and continuing the missions at these four sites to fulfill the stockpile stewardship
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mission.

The science-based stockpile stewardship program is expected to continuously evolve as better information becomes
available and technological advancements occur. Additional experimental facilities, such as the Advanced Hydrotest
Facility, the High Explosives Pulsed Power Facility, the Advanced Radiation Source, and the Jupiter Facility, are
considered to be next generation facilities (see section 3.3.4) that may be required in the future to support stockpile
stewardship objectives. However, these facilities are not proposed actions in this PEIS because they have not reached
the stage of development and definition that is necessary for evaluation and decisionmaking.

The stockpile management portion of this PEIS evaluates the potential environmental impacts of the reasonable
alternatives for carrying out the stockpile management functions. As described in section 3.4, aternatives are assessed
for nuclear weapons assembly/disassembly (A/D) and for fabricating pit, secondary and case, high explosives (HE),
and nonnuclear components. Eight sites (figure 1.1-2) are potentially affected: Oak Ridge Reservation (ORR),
Savannah River Site (SRS), Kansas City Plant (KCP), Pantex Plant (Pantex), LANL, LLNL, SNL, and NTS. This
PEIS also assesses the No Action alternative of relying on existing facilities and continuing the missions at the current
sites to fulfill the stockpile management mission.

1.3 Background

To aid the reader's understanding of this PEIS, background information on the evolution of this PEIS and an
unclassified description of a nuclear weapon follow.

1.3.1 Evolution of the Programmatic Environmental Impact Statement for Stockpile Stewardship
and Management

Stockpile stewardship and management responsibilities have been ongoing for decades and the Program now reflects
the cumulative effects of relatively recent U.S. national security policy changes. This PEIS experienced three general
stages of evolution.

The first stage of evolution began in January 1991, when the Secretary of Energy announced that DOE would prepare a
PEIS examining alternatives for reconfiguring the Complex. The framework for the Reconfiguration PEIS was
described in the January 1991 Nuclear Weapons Complex Reconfiguration Study (DOE/DP-0083), a detailed
examination of alternatives for the future Complex. This Reconfiguration Study contemplated large, stand-alone
replacement facilities for the plutonium fabrication capability of the Rocky Flats Plant, as well as possible replacement
and relocation of other Complex missions.

During the 1992 through 1994 timeframe, the second stage of the evolution reflected changes in DOE's thinking due to
the reduction in weapons resulting from the end of the Cold War, unilateral stockpile reductions, and the START 1I
protocol. Because of the planned significant stockpile reductions, the scope of the Reconfiguration Study changed to
reflect a smaller and more integrated Complex than previously envisioned. Additionally, DOE placed increased
importance on the stewardship of special nuclear materials that were determined to be in excess of the Nation's
weapons needs.

DOE concluded in October 1994 that the framework described in the Reconfiguration Study no longer fit current
circumstances or supported any realistic proposal for reconfiguring the Complex. Contributing factors to that
conclusion included public comments from Reconfiguration Study scoping meetings, the fact that production of new-
design nuclear weapons was not required for the foreseeable future, and DOE's decision to prepare a separate Siorage
and Disposition of Weapons-Usable Fissile Materials Programmatic Environmental Impact Statement (DOE/EIS
0229-D, draft published in February 1996).

As aresult of these changed circumstances, the third stage evolved, whereby DOE separated the previously planned

Reconfiguration PEIS into two new PEISs: the Programmatic Environmental Impact Statement for Tritium Supply and
Recycling and this Stockpile Stewardship and Management PEIS. As explained in section 1.6, the Tritium Supply and
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Recycling PEIS has been completed and this Stockpile Stewardship and Management PEIS has been revised to better
reflect current and expected Program requirements.

1.3.2 Nuclear Weapons

A general understanding of nuclear weapons, including the components that make up a weapon and the physical
processes involved, helps one understand the scope of the Stockpile Stewardship and Management PEIS and what is to
be accomplished by the Program. Figure 1.3.2-1 presents a simplified diagram of a modern nuclear weapon. An actual
nuclear weapon produced in the United States is much more complicated, consisting of many thousands of parts.

The nuclear weapon primary is composed of a central core called a pit, which is usually made of plutonium-239 and/or
highly enriched uranium (HEU). This is surrounded by a layer of HE, which when detonated, compresses the pit,
initiating a nuclear reaction. This reaction is generally thought of as the nuclear fission "trigger,” which activates the
secondary assembly component to produce a thermonuclear fusion reaction. The remaining nonnuclear components
consist of everything from arming and firing systems to batteries and parachutes. The production and assembly of
many of these components is accomplished at dedicated industrial facilities. The A/D of nuclear weapons is done only
at Pantex.

Figure 1.3.2-1.--Nuclear Weaponse Design.
1.4 Organization of this Programmatic Environmental Impact Statement

This PEIS consists of four volumes. Volume | contains the main text; Volume Il contains technical appendixes that
support the analyses in Volume | and additional project information; and Volume |11 contains the project-specific
environmental analyses for the proposed NIF, CFF, and Atlas Facility. Volume IV contains the comments received on
the Draft PEIS during the public review period and the DOE responses. The Summary is a separate publication.

Volume | contains 10 chapters, which include the following information:

Chapter 1--Introduction. Stockpile Stewardship and Management Program background and the environmental
analysis process.

Chapter 2--Purpose and Need. Reasons why DOE needs to take action and the objectives DOE proposes to achieve.

Chapter 3--Proposed Action and Alternatives. How DOE proposes to meet the specified need and achieve the
objectives. This chapter also includes a summary comparison of the potential environmental impacts of the PEIS
alternatives.

Chapter 4--Affected Environment and Environmental I mpacts. Aspects of the environment (i.e., natural, built, and
social) that might be affected by the PEIS alternatives and analyses of the potential impacts on the environment.
Impacts are compared to the projected environmental conditions that would be expected to support the base case if no
action were taken (the No Action alternative).

Chapter 5--Regulatory Requirements. Environmental, safety, and health regulations that would apply to the PEIS
alternatives and agencies consulted for their expertise.

Chapters 6 through 10. A list of references; alist of preparers; alist of agencies, organizations, and persons to whom
copies of this PEIS were sent; a glossary; and an index.

Volume Il contains eight appendixes of technical information supporting the environmental analyses presented in
Volume I. These appendixes contain the following information: Stockpile Stewardship and Management Program
facilities; air quality; threatened, endangered, and special status species; socioeconomics, human health; facility
accidents; intersite transportation; and environmental management.
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Volume Il contains three appendixes that comprise the project-specific environmental anayses for the NIF, CFF, and
Atlas Facility proposed actions.

Volume IV (Comment Response Document) contains a description of the public hearing process, information on the
document's organization and instructions for its use, a brief summary of changes to the Draft PEIS, and all comments
received and DOE responses.

1.5 National Environmental Policy Act Strategy for Stockpile Stewar dship
and M anagement

This PEIS has been prepared in accordance with Section 102(2)(c) of the National Environmental Policy Act (NEPA)
of 1969, as amended (42 U.S.C. 4321 et seq.), and implemented by regulations promulgated by the Council on
Environmental Quality (CEQ) (40 CFR 1500-1508) and DOE regulations (10 CFR 1021). Under NEPA, Federal
agencies, such as DOE, that propose major actions that could significantly affect the quality of the human environment
are required to prepare an environmental impact statement (EIS) to ensure that environmental information is available
to public officials and citizens before decisions are made and before actions are taken. For broad actions, such as the
Stockpile Stewardship and Management Program, a PEIS is prepared.

DOE's NEPA compliance strategy for the Stockpile Stewardship and Management Program consists of two phases.
The first phase includes the Stockpile Stewardship and Management PEIS and subsequent Record(s) of Decision
(ROD). Decisions will be based on relevant factors including economic and technical considerations, DOE statutory
mission requirements, policy considerations, and environmental impacts. In addition to the analyses in this PEIS,
engineering studies, cost, schedule, and technical feasibility analyses will be considered in the ROD. The ROD is
expected to identify the effects of U.S. national security policy changes on Program missions and determine the
configuration (facility locations) necessary to accomplish the Program missions.

During the second phase of the NEPA strategy, which would follow this PEIS ROD, DOE would prepare any
necessary project-specific NEPA documents to implement any programmatic decision. However, as explained below,
this PEIS aso includes project-specific environmental analyses for the experimental facilities proposed for stockpile
stewardship.

For the three facilities in the proposed action for stockpile stewardship--NIF, CFF, and the Atlas Facility--the
Stockpile Stewardship and Management PEIS is intended to include sufficient project-specific analyses to complete
NEPA requirements for siting, construction, and operation, and thus, satisfy both phases of the NEPA compliance
strategy. This PEIS supports the programmeatic decisions on whether to proceed with the facility and, if so, where to
site the facility. The project-specific analysis describes the detailed construction and operational impacts for each
facility at the alternate sites. Each proposed facility's project-specific analysis can be found in Volume I11 of this PEIS.

1.6 Related Recently Completed National Environmental Policy Act Actions

Two other actions that DOE has aready evaluated in separate EISs, in accordance with CEQ regulations for interim
actions (40 CFR 1506.1), are within the scope of the Stockpile Stewardship and Management PEIS. These are the
Tritium Supply and Recycling PEIS and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility
Environmental Impact Statement. These two actions, and their relationship to the Stockpile Stewardship and
Management PEIS, are described below.

1.6.1 Programmatic Environmental Impact Statement for Tritium Supply and Recycling
The Tritium Supply and Recycling PEIS evaluated the potential environmental impacts associated with alternatives for
siting, constructing, and operating tritium supply and recycling facilities. The purpose of the Tritium Supply and

Recycling Program is to provide long-term, assured tritium supply and recycling to support the Nation's nuclear
weapons stockpile. The Tritium Supply and Recycling Draft PEIS (DOE/EIS-0161) was issued in March 1995 and was
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followed by public hearings in April 1995. A Final PEIS was issued in October 1995, followed by the ROD, published
in the Federal Register (60 FR 63878), on December 12, 1995.

In the ROD, DOE announced that it will embark on a dual track strategy for acquiring a new tritium production
capability that involves the use of existing commercial light water reactors via the purchase of a reactor or purchase of
irradiation services (with the option to purchase the reactor), and the development of a linear accelerator. DOE will
seek to fully prove the feasibility of both approaches over the next 3 years, then implement the most promising
approach, while completing the design and necessary procedures (e.g., regulatory approval) for the other path to allow
it to serve as a backup to the preferred path. If an accelerator is built, it will be located at SRS.

Tritium, a radioactive gas that decays at a rate of more than 5 percent per year, is a necessary component of every
nuclear weapon in the existing stockpile and must be replenished periodically in order for the weapons to operate as
designed. No new tritium has been produced since 1988, when the last of the DOE's tritium production reactors at SRS
was shut down. Currently, tritium recycled from weapons retired from the stockpile is used to meet stockpile
requirements. However, based on a START I1 protocol stockpile size, even with tritium recycling, new tritium will be
needed by 2011. Because it could take up to 15 years for a tritium source, once selected, to begin producing tritium, it
was necessary for DOE to make a decision on tritium supply in advance of this Stockpile Stewardship and
Management PEIS. The decision resulting from the Tritium Supply and Recycling PEIS is accounted for in the No
Action alternative of this PEIS.

1.6.2 Dual Axis Radiographic Hydrodynamic Test Facility Environmental Impact Statement

The DARHT Facility EIS analyzed the environmental consequences of alternative ways to accomplish enhanced high-
resolution radiography for the purposes of performing hydrodynamic tests and dynamic experiments. These tests are
used to obtain diagnostic information on the behavior of nuclear weapons primaries and to evaluate the effects of aging
on nuclear weapons. The DARHT Facility's construction was about 34 percent complete when construction was halted
under a U.S. District Court preliminary injunction issued on January 27, 1995, pending completion of the DARHT
Facility EIS and issuance of the ROD. The DARHT Facility EIS evaluated the potential environmental impacts of six
alternatives; the preferred approach entailed completing and operating the proposed DARHT Facility at LANL and
implementing a phased enhanced containment strategy for testing at the DARHT Facility, so that most tests would be
conducted inside stedl vessels. The DARHT Facility Draft EIS (DOE/EIS-0228) was issued in May 1995 and was
followed by public hearings in May and June 1995. A Final PEIS wasissued in August 1995, followed by the ROD,
published in the Federal Register (60 FR 53588) on October 16, 1995.

In the ROD, DOE announced that it will complete and operate the DARHT Facility at LANL while implementing a
program to conduct most tests inside steel vessels, with containment to be phased in over 10 years. Following the
ROD, DOE filed a motion for dissolution of the injunction. On April 16, 1996, the U.S. District Court concluded that
the purpose of the injunction has been satisfied, and therefore lifted the injunction and dismissed the case.

DOE will rely on hydrodynamic testing in the absence of underground nuclear testing to ensure the stockpil€'s safety
and reliability. Under any course of action analyzed in this Stockpile Stewardship and Management PEIS, DOE will
still need to continue hydrodynamic testing and acquire near-term enhanced radiographic capability such as that
provided by the DARHT Facility. DOE determined that implementing the DARHT Facility ROD will not prejudice any
decisions in the Stockpile Stewardship and Management Program. The impacts of the DARHT Facility for each
resource area are addressed in the No Action impact discussions for LANL in section 4.6.3.

1.7 Other National Environmental Policy Act Reviews

In addition to the two interim actions identified above, DOE is currently preparing other programmatic, project-
specific, and site-wide NEPA documents. These documents, and their relationship to the Stockpile Stewardship and
Management PEIS, are discussed below.

1.7.1 Waste Management Programmatic Environmental | mpact Statement
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Alternatives for managing radioactive, hazardous, and mixed (radioactive and hazardous) wastes are analyzed in the
Waste Management Programmatic Draft Environmental Impact Statement for Managing Treatment, Storage, and
Disposal of Radioactive and Hazardous Waste (DOE/EIS-0200-D), issued in August 1995. When completed, the
Waste Management PEIS will support DOE decisions on the management of, and facilities for, the treatment, storage,
and/or disposal of radioactive, hazardous, and mixed wastes.

Wastes would be generated by the Stockpile Stewardship and Management Program. Although there may be changes
from site to site, for the Complex as a whole, the wastes will be similar in form and quantity to wastes currently
generated by DOE facilities and analyzed in the Waste Management PEIS. Wastes generated by the Program would be
managed in accordance with decisions made as a result of the Waste Management PEIS. Nonetheless, for the purposes
of thoroughly analyzing the impacts of the proposed action, the treatment, storage, and/or disposal of these wastesin
existing facilities is analyzed in the Stockpile Stewardship and Management PEIS.

Both the Stockpile Stewardship and Management PEIS and the Waste Management PEIS consider national strategies.
The Waste Management PEIS considers alternatives that include local, regional, and/or consolidated waste
management facilities. This Stockpile Stewardship and Management PEIS addresses alternatives that could result in
the relocation of current missions and/or closure of existing sites. These two strategies are mutually consistent;
however, the RODs will require coordination.

1.7.2 Storage and Disposition of Weapons-Usable Fissile Materials Programmatic Environmental
Impact Statement

The Storage and Disposition PEIS will analyze alternatives for the long-term storage of all weapons-usable fissile
materials, primarily HEU and plutonium, and the disposition of weapons-usable fissile materials, primarily plutonium
the President has declared to be surplus to national defense needs. The Implementation Plan for the Storage and
Disposition of Weapons-Usable Fissile Materials Programmatic Environmental Impact Satement was issued in March
1995, and the Draft PEIS was issued in February 1996.

Both this Stockpile Stewardship and Management PEIS and the Storage and Disposition PEIS analyze reasonable
alternatives for the long-term storage of strategic reserves of plutonium and HEU. Because the overall scope of each
PEISis significantly different, different long-term strategic reserve storage alternatives are reasonable for each PEIS.
For example, the Stockpile Stewardship and Management PEIS evaluates alternatives for strategic reserve storage (in
the form of pits and secondaries) at the weapons A/D Facility, which is where these strategic reserves might be first
used. The Storage and Disposition PEIS has a relatively broader scope regarding fissile material storage, which will
include the storage of al surplus material, naval reactor fuel, and naval reactor fuel feed stock, as well as nonweapons
research and development materials. It analyzes alternatives, among others, that would collocate strategic reserves with
surplus fissile materials.

Preparation of these two PEISs is being closely coordinated to ensure that all reasonable alternatives for long-term
strategic reserve storage are assessed. Decisions on strategic storage will not be made in the upcoming ROD for the
Stockpile Stewardship and Management Program. Storage decisions are not expected to be made until both the
Stockpile Stewardship and Management Final PEIS and the Storage and Disposition Final PEIS are completed.

1.7.3 Environmental Impact Statement for the Continued Operation of the Pantex Plant and
Associated Storage of Nuclear Weapon Components

The Draft Environmental Impact Statement for the Continued Operation of the Pantex Plant and Associated Storage of
Nuclear Weapon Components (Pantex Site-Wide EIS) (DOE/EIS-0225D), which was issued in March 1996, analyzes
the alternatives and environmental impacts associated with conducting nuclear weapons operations at Pantex for
approximately the next 5 to 10 years. Included in the Pantex Site-Wide Draft EISis an analysis of a plan to increase
the interim storage of plutonium pits from 12,000 to 20,000 pits. The EIS aso analyzes alternative locations to Pantex
for interim pit storage operations.
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In May 1994, when DOE announced its intention to prepare the Pantex Site-Wide EIS, DOE believed that the Pantex
Site-Wide EIS ROD would precede decisionmaking on the long-term storage of pits by at least several years.
Accordingly, the Pantex Site-Wide Draft EI'S was scoped to address alternative locations for interim pit storage (i.e.,
until the long-term decisions were made and implemented).

Since May 1994, DOE has initiated two additional NEPA documents that address the storage of pits. This Stockpile
Stewardship and Management PEIS will support decisions on the long-term storage of pits that will be needed for
national security requirements (strategic reserve pits). As discussed above, the Storage and Disposition PEIS will
support decisions on the long-term storage of all pits (strategic reserve and surplus) and the approach for
dispositioning pits that are surplus to national security requirements.

Both of these PEISs have progressed to the point where they are scheduled to have their RODs issued by the fall of
1996, at or about the same time as the ROD for the Pantex Site-Wide EIS, which is scheduled for November 1996.
Therefore, DOE is proposing that as long as the RODs of both PEISs and the Pantex Site-Wide EIS occur within a
short period of time of one another, decisions on the long-term storage of pits would be made in the RODs of the
PEISs. A decision relating to the interim storage of pits at Pantex would be made in the ROD of the Pantex Site-Wide
EIS pending implementation of the selected long-term storage option.

However, if thereis a significant delay in the RODs for either of the PEISs, or if DOE does not make a decision on the
long-term storage of pits in those RODs, then there would be a need to make a decision on the location of interim
storage of pits uninformed by a decision on long-term storage. In any event, the Pantex Site-Wide EIS will be
completed with the analysis of interim storage aternatives, including addressing the issues and comments received
from the public on that EIS, to support a decision relating to the storage of pits until a long-term storage decision has
been made and implemented.

This PEIS includes Pantex as an alternative site for the following stockpile management missions: HE fabrication,
weapons A/D, and strategic reserve storage. Programmatic decisions on these aternatives will be identified in the ROD
for this PEIS; however, a decision on storage may occur later than decisions on the other two missions.

1.7.4 Site-Wide Environmental Impact Statement for the Los Alamos National Laboratory

The LANL Site-Wide Draft EISis currently being prepared and analyzes alternatives for LANL's operation over the
next 5 to 10 years. The Stockpile Stewardship and Management PEIS includes LANL as an aternative site for two
stockpile stewardship facilities (NIF and Atlas) and the following stockpile management missions: pit fabrication,
secondary and case fabrication, HE fabrication, and nonnuclear fabrication. Programmatic decisions on these
alternatives will be identified in the ROD for this PEIS.

1.7.5 Final Environmental Impact Statement for the Nevada Test Site and Off-Site Locations in
the State of Nevada

The NTS Site-Wide EIS (DOE/EIS 0243), analyzes alternatives for NTS's operation over the next 5to 10 years. The
Stockpile Stewardship and Management PEIS includes NTS as an aternative site for both a stockpile stewardship
facility (NIF) and two stockpile management missions. weapons A/D and strategic reserve storage. Programmatic
decisions on these alternatives will be identified in the ROD for this PEIS; however, a decision on storage may occur
later than a decision on weapons A/D.

1.8 Public Participation

Public participation for the PEIS consisted of two primary activities: the scoping process and the public comment
process. CEQ regulations require "an early and open process for determining the scope of issues to be addressed and
for identifying the significant issues to be addressed and for identifying the significant issues related to a Proposed
Action (40 CFR 1501.7)." Thisisusually called the public scoping process. Section 4.1 of the Implementation Plan
Stockpile Stewardship and Management Programmatic Environmental Impact Statement (DOE-EIS-02361P, December
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1995) describes the scoping process. The following sections describe the public comment process on the Draft PEIS.
1.8.1 Public Comment Process on the Draft Programmatic Environmental |mpact Statement

In February 1996, DOE published the Stockpile Stewardship and Management Draft PEISthat evaluated the siting,
construction, and operation of the proposed stockpile stewardship facilities and the modification/construction and
operation of facilities proposed for stockpile management at eight alternative sites within the Complex. The 60-day
public comment period for the Draft PEIS began on March 8, 1996, and ended on May 7, 1996. However, late
comments were considered to the extent practical.

During the comment period, public hearings were held in Los Alamos, NM; Albuquerque, NM; Las Vegas, NV; Oak
Ridge, TN; Kansas City, MO; Livermore, CA; Washington, DC; Amarillo, TX; Santa Fe, NM; and North Augusta,
SC. Five of the public hearings were joint meetings to obtain comments on both the Stockpile Stewardship and
Management PEIS and the Storage and Disposition PEIS. Two of the joint meetings (Pantex and SRS) also included
the Pantex Site-Wide EIS. In addition, the public was encouraged to provide comments via mail, fax, electronic
bulletin board (Internet), and telephone (toll-free 800 number). Figure 1.8.1-1 shows the dates and locations of the
hearings.

The public hearings held for the Draft PEIS were conducted using an interactive workshop-type format. The format
chosen allowed for a two-way interaction between DOE and the public and encouraged informed public input and
comments on the document. Neutral facilitators were present at the hearings to direct and clarify discussions and
comments. Court reporters were also present to provide a verbatim transcript of the proceedings and record any formal
comments.

All public hearing comment summaries were combined with comments received by mail, fax, Internet, or telephone
during the public comment period. Volume IV of this PEIS, the Comment Response Document, describes the public
comment process in detail, presents comment summaries and responses, and provides copies of all comments received.

Figure 1.8.1-1.--Public Hearing L ocations and Dates, 1996.

1.8.2 Major Comments Received on the Draft Programmatic Environmental I mpact
Statement

A large number of the comments received on the Draft PEIS related to concerns that the analysis of particular
alternatives and/or alternative sites did not adequately consider such factors as cost and technical feasibility. Although
these concerns made up the majority of the comments, many other comments related to the resources analyzed, NEPA
and regulatory issues, and DOE and Federa policies as they related to this PEIS. The mgjor issues identified by
commentors include the following:

« The potential conflict between the Stockpile Stewardship and Management Program and the Nuclear
Nonproliferation Treaty goals, and the pursuit of a CTBT

« Using the funds allocated for the Stockpile Stewardship and Management Program for social programs and on
research of alternative sources of energy

« The generation, storage, and disposal of radioactive and hazardous wastes and the associated risks

« Theimpacts of the alternatives on human health (both from radiation and hazardous chemicals) and how these
risks were determined and evaluated

« Therelationship of this PEIS to other DOE documents and programs, particularly the Pantex and NTS Site-Wide
ElSs, the Waste Management and the Storage and Disposition PEISs, and the need to make decisions based on
all associated programs and activities concurrently

« Theneed for decisions to be based on many different factors, including environmental, cost, and safety concerns

« The need for DOE to consider a zero-level stockpile, remanufacturing, and denuclearization as alternatives

« Maintaining deterrence with surveillance, curatorship, and remanufacturing without the need for the proposed
facilities
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The need for DOE to adequately consider the ongoing stewardship program
» The need for DOE to perform detailed analysis of future stockpile stewardship facilities

All of the issues identified above are summarized and responded to in detail in chapter 3 of Volume IV. Substantial
revisionsto this PEIS resulting from public comments are discussed below.

Revisions in the Final PEIS include additional discussion and analysis in the following areas. alternatives considered
but eliminated (section 3.1.2); the No Action alternative (appendix A, Stockpile Stewardship and Management
Facilities, sections A.1.5, A.1.6, A.1.7, and A.1.8); socioeconomics at ORR, Pantex, and KCP; accident impacts at
Pantex; normal operation impacts for radiological and chemical sections; cumulative impacts (section 4.13); and minor
changes to LANL water resources section (section 4.6.2.4). A new section was also added to appendix F (section F.4,
Secondary Impacts of Accidents). Each of these areas is discussed in more detail in the following section.

1.8.3 Changes from the Draft Programmatic Environmental | mpact Statement

In response to comments submitted after issuance of the Draft PEIS and due to additional technical details not
available at the time of issuance of the Draft, Volumes|, II, and I11 of the Final PEIS contain revisions and changes.
The revisions and changes made since the issuance of the Draft PEIS are indicated by a double underline for minor
word changes or by a sidebar in the margin for paragraph or larger changes. In addition, Volume | and each appendix
in Volume I11 provide a unique reference list to enable the reader to further review and research selected topics.
Volume IV (Comment Response Document ) of the PEIS contains the comments received during public review of the
Draft PEIS and the DOE responses to those comments. DOE has public reading rooms near each affected site and in
Washington, DC, where these referenced documents may be reviewed or obtained for review. A brief discussion of the
more significant changes is provided in the following paragraphs.

>Alter natives Consider ed but Eliminated from Detailed Study and Related Issues. In response to public comments
expressing a concern that DOE had not analyzed a reasonable range of alternatives, section 3.1.2 was expanded. The
changes were in response to specific questions concerning compliance with treaties, stockpile size, maintenance and
remanufacturing options, and the stockpile stewardship alternatives including No Action. The discussionsin section
3.1.2 provide greater detail and more clarification on why alternatives were eliminated from detailed study in this
PEIS. Together, chapter 2 and section 3.1.2 explain the framework and the constraints of national security policy that
have shaped the proposed actions and reasonable alternatives for this PEIS.

No Action Alternative. Several commentors did not think that the No Action aternative was clearly explained in the
Draft PEIS. More specifically, they were not sure which existing facilities at LANL, LLNL, SNL, and NTS were part
of the ongoing stockpile stewardship program. As a result, the description of No Action was modified in appendix A to
include a listing of major DOE Office of Defense Programs function facilities at LANL, LLNL, SNL, and NTS.
Additionally, the discussion of impacts of No Action at LANL (section 4.6.3) was revised as appropriate to include the
effects of the DARHT Facility.

Socioeconomics at Oak Ridge Reservation, Kansas City Plant, and Pantex Plant. Based on public comments and
revised workforce size estimates, the socioeconomic impact sections for the downsizing alternatives at ORR (section
4.2.3.8), KCP (section 4.4.3.8), and Pantex (section 4.5.3.8) have been revised. The analyses were also expanded to
cover the base case single-shift option in greater detail. At these three sites, downsizing of existing facilities is the
preferred aternative. For such downsizing, the base case single-shift scenario represents the bounding analysis for the
workforce. The change in worker estimates did not cause any of the major indicators in the socioeconomic analysis to
change in any significant manner.

Accident Impacts at Pantex Plant. The analyses of impacts due to an aircraft impact and resulting release of
plutonium by a fire or an explosion were modified to include more updated data on probability and source terms
developed for the Pantex Site-Wide EIS. Section 4.5.3.9 and appendix sections F.2.1.1 and F.2.1.2 were revised to
incorporate the new analytical results. Based on the updated data, the potential impacts and risks to the public from the
composite accident presented in this PEIS would be less than previously reported in the Draft PEIS. This change was
not significant.
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Normal Operation Radiological/Chemical I mpacts. The discussion of the normal operation radiological affected
environment for LANL, section 4.6.2.9, has been updated to include the latest data from Environmental Surveillance at
Los Alamos During 1993 (LA-12973-ENV, October 1995). The normal operation radiological impact sections 4.2.3.9,
4.3.3.9, and 4.6.3.9 have also been revised to include the contribution of recent facilities at ORR, SRS, and the new
environmental surveillance datafor LANL. The chemical health effects, section 4.6.3.9 for LANL and section 4.7.3.9
for LLNL, were revised based on new analyses using updated dispersion rates. Tables in appendix section E.3.4
supporting these sections were also updated. The majority of these changes affected the No Action alternative analyses.
None of the changes to these sections significantly changed the analysis of impacts for the "action” alternatives.

Cumulative impacts. The cumulative impact section, 4.13, has been modified to incorporate a discussion of normal
operation radiological impacts and other changes based on more recent data from NEPA documents and RODs. The
changes to this section did not have a meaningful effect on the analysis/comparative evaluation of alternatives.

L os Alamos National Laboratory Water Resour ces. Changes were incorporated in section 4.6.2.4 (Water
Resources) for LANL based on more recent water use and water quality data. The Draft PEIS had erroneously stated
that the LANL water allotment would be fully used by about 2000. The Final PEIS correctly reports that this alotment
would be fully used by about 2052. This change did not have a meaningful effect on the analysis/‘comparative
evaluation of alternatives. Minor revisions reflecting the baseline changes were also made to the LANL water
resources impact section, 4.6.3.4.

Health Effects Studies. Appendix section E.4, which outlines epidemiological studies at the alternative sites, was
rewritten to provide more detail and incorporate more recent and other applicable studies. Although these epidemiology
sections do not affect the environmental analysis of future stockpile stewardship and management missions, they do
provide relevant information regarding potential health effects from past actions. These changes did not have a
meaningful effect on the analysis/comparative evaluation of alternatives.

New Section. A new section has also been added to the Final PEIS (appendix section F.4, Secondary Impacts of
Accidents). This section evaluates the secondary impacts of accidents that affect elements of the environment other
than humans (e.g., farmland). The section was added because of public comments. The results of this analysis show
that secondary impacts from accidents would generally not extend beyond site boundaries, except at Pantex and LLNL,
where it is possible that some surface contamination could occur. This new analysis did not have a meaningful effect
on the analysis/comparative evaluation of aternatives.

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢1.htm[6/27/2011 2:04:35 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

CHAPTER 2: PURPOSE OF AND NEED FOR THE STOCKPILE
STEWARDSHIP AND MANAGEMENT ACTION

Chapter 2 describes the purpose of and need for the Stockpile Stewardship and Management Program. It includes a
discussion of national security policy considerations and the technical effects of national security policy on shaping the
Program's purpose and need. The proposed action and alternatives are also discussed. The final section summarizes
the chapter and introduces the logic flow diagrams that depict the framework of the Program from national policy and
stockpile per spectives.

2.1 Introduction

The Stockpile Stewardship and Management gram is broad in scope and technically complex. The Program currently
involves the integrated activities of three national |aboratories, four industrial plants, and a nuclear test site. Further,
the Program must be consistent with, and supportive of, U.S. national security policies, which have changed
considerably since the end of the Cold War. Therefore, to better understand the Programmatic Environmental |mpact
Statement (PEIS)for Stockpile Stewardship and Management purpose, need, proposed action, and alternatives, it is
useful to view the Program from two different perspectives. One perspective (see section 2.2) is from the top level of
national security policiesfor nuclear deterrence, arms control, and nonproliferation. These policies include ongoing
responsibilities, strategies, and directives. The other perspective (see section 2.3) focuses on the relevant technical
efforts to maintain a safe and reliable U.S. nuclear weapons stockpile. Flow diagrams representing the logic of each
perspective are referenced in the chapter summary (see section 2.7) and appear at the end of chapter 2.

2.2 National Security Policy Considerations

There are four principal national security policy overlays and four related treaties that define Program conditions for
the reasonably foreseeable future. They are:

Presidential Decision Directives (PDDs)

National Defense Authorization Act of 1994 (Pub. L. 103-160)
The Department of Defense (DOD) Nuclear Posture Review (NPR)
Nuclear Weapon Stockpile Memorandum (NWSM)

Proposed Comprehensive Test Ban Treaty (CTBT)

Nuclear Nonproliferation Treaty (NPT)

Strategic Arms Reduction Talks (START) | Treaty

START Il protocol

Of the above, the START II protocol isthe most useful in helping define a specific time period to bound the
reasonably foreseeable future.

2.2.1 Nuclear Posture Review

Beginning in 1991, several Presidential policy decisions, some unilateral and some made in conjunction with
international treaties, resulted in DOD conducting the comprehensive NPR, which was approved by the President in
1994. The NPR defines and integrates past and present U.S. policies for nuclear deterrence, arms control, and
nonproliferation objectives. The unclassified NPR strategies that pertain to the Stockpile Stewardship and Management
Program were presented at the eight public scoping meetings conducted in the summer of 1995. There was general
public interest in understanding this complex issue, especially as it relates to treaties, policies, and stockpile size. A
summary of how the post-Cold War treaties relate to the NPR strategies and the stockpile follows.

Strategic Arms Reduction Talks. The NPR assumes that the START | Treaty and START Il protocol will be fully
implemented. However, since the START | Treaty is not yet fully implemented and the START Il protocol is not
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scheduled to be fully implemented until 2003, the NPR strategy protects the U.S. option to reconstitute the stockpile to
START | levels should unfavorable events occur in the former Soviet Union. The treaties only control the number of
strategic nuclear weapons that can be loaded on treaty-specified and -verified strategic missiles and bombers. These
nuclear weapons are limited to 6,000 by the START | Treaty and 3,500 by the START Il protocol. The treaties do not
control the total stockpile size or the composition of strategic and nonstrategic nuclear weapons of either side. The
U.S. stockpile will be larger than 6,000 under START | and 3,500 under START |1 since the stockpile aso includes
weapons retained for nonstrategic nuclear forces, DOD operational spares, and spares to replace weapons attrited by
Department of Energy (DOE) surveillance testing. In the START 11 case, the stockpile may also include weapons
retained to reconstitute to the START | level. However, the terms "START |-sized stockpile” and "START Il-sized
stockpile” are relevant to the Stockpile Stewardship and Management PEIS as explained in section 2.2.2 and chapter 3.

Comprehensive Test Ban Treaty. It isthe declared policy of the United States to seek ratification of a"zero yield"
CTBT as soon as possible. The United States has been observing a moratorium on nuclear testing since 1992. The
NPR strategy reflects this policy and the strategy has a significant effect on shaping the Stockpile Stewardship and
Management Program. As explained in section 2.3.4, it is anticipated that repairs or replacements to an aging U.S.
stockpile will be needed. Assessment and certification of the safety and reliability of stockpile repairs or replacements
without nuclear testing is a significant challenge to the Program. In declaring the policy to seek a CTBT, the President
also declared that the continued safety and reliability of the U.S. nuclear stockpileis a "supreme national interest” of
the United States.

Nuclear Nonproliferation Treaty. Article VI of the NPT obligates the parties "to pursue negotiations in good faith on
effective measures relating to cessation of the nuclear arms race at an early date and to nuclear disarmament, and on a
treaty on general and complete disarmament under strict and effective international control.” However, the NPT does
not provide any time period for achieving this goal. Even relatively ssmple bilateral treaties, such as START | and
START II, require more than 10 years to implement, not counting the years of negotiations. In the words of
Ambassador Thomas Graham, "Regrettably, none of usis clairvoyant, and so it is unwise to predict with any degree of

precision the future international reality and consequently, the complete arms control agenda.1 For the Stockpile
Stewardship and Management PEIS, speculation on the terms and conditions of a "zero level" U.S. stockpile with
international verification, as some have suggested during the scoping meetings, goes beyond the bounds of the
reasonably foreseeable future. For the same reason, DOE has chosen not to speculate on a return of the nuclear arms
race requiring a stockpile larger than START | size. However, in keeping with the NPT goals, the NPR strategy does
express the U.S. intent to pursue further reductions in nuclear forces beyond START Il. Therefore, the implications of
further reductions below the START I1-sized stockpile are discussed in this PEIS where they are relevant.

2.2.2 Nuclear Weapon Stockpile Memorandum

Although the NWSM is a classified document, its effect in shaping the Stockpile Stewardship and Management PEIS
can be explained in an unclassified context. Without access to the classified NWSM, one might assume that the exact
details of the projected stockpile size and composition under START | and START Il could have a significant effect
on the Stockpile Stewardship and Management PEIS. Thisis not the case for the following reasons:

« The stockpile composition (i.e., the number of different weapon types), does not vary significantly in either a
START I- or START Il-sized stockpile. All weapon types are tritium-boosted, thermonuclear weapons that
could be affected by the same types of safety and reliability problems requiring repair, replacement, and
certification in the absence of nuclear testing. The basic weapons laboratory and industrial capabilities required
for the foreseeable future do not vary significantly from planned differences in size or composition of either a
START I- or START Il-sized stockpile.

« Industrial capacity isonly indirectly affected by projected variances in stockpile size and composition. Stockpile
size must be linked with historical stockpile datato arrive at estimates of average annual industrial capacity
needed to produce components for repair or replacement. Even without the limitations on the use of historical
stockpile data described in section 2.3.3, this cannot be done with mathematical precision and, therefore,
reasonable technical judgment must be applied. The result isto forecast a need for a smaller industrial base with
capacities on a scale of hundreds of weapons per year versus the thousands of weapons per year that existed
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prior to the end of the Cold War. A range of annua requirements is considered for impact analysisin the
Stockpile Stewardship and Management PEIS that bounds potential variances in the NWSM under the START II
protocol. In addition, a qualitative sensitivity analysis is performed on the hypothetical low case that is well
below the START I|1-sized stockpile projection and the high case associated with a START |-sized stockpile (see
section 3.1.1.2).

2.2.3 Presidential Decision Directives and Public Law

Over the past few years, there have been several publicly announced PDDs that have shaped the Stockpile Stewardship
and Management Program. In the National Defense Authorization Act of 1994 (Pub. L. 103-160), Congress acted to
reinforce many of the same points. A summary of their effect in shaping the Stockpile Stewardship and Management
PEISfollows:

« The continued maintenance of a safe and reliable nuclear weapons stockpile will remain a cornerstone of the
U.S. nuclear deterrent for the foreseeable future.

« The core intellectual and technical competencies of the United States in nuclear weapons will be maintained.
This includes competencies in research, design, development, and testing (including nuclear testing); reliability
assessment; certification; manufacturing; and surveillance capabilities.

« The United States will develop new ways to maintain a high level of confidence in the safety, reliability, and
performance of the U.S. nuclear weapons stockpile in the absence of nuclear testing. The strategy for this action
will be structured around the use of past nuclear test datain combination with enhanced computational

modeling, experimental facilities, and simulators to further comprehensive understanding of the behavior of

nuclear weapons and the effects of radiation on military systems.2

« The continued vitality of all three DOE nuclear weapons laboratories will be essential in addressing the
challenges of maintaining a safe and reliable nuclear weapons stockpile without nuclear testing and without the
production of new-design weapons.

2.3 Safety and Reliability of the United States Stockpile

This section focuses on the technical effects of national security policy decisions on shaping the purpose, need,
proposed actions, and alternatives of the Stockpile Stewardship and Management Program. The stockpile is currently
judged to be safe and reliable by DOE. National security policy changes will significantly change the characteristics of
the future nuclear weapons stockpile and the manner in which it will need to be certified as safe and reliable.

2.3.1 Stockpile History

Since the beginning of the Cold War, the United States has maintained a nuclear deterrent force as safe and reliable as
the evolution of military requirements and technology development would permit. A safe and reliable U.S. nuclear
weapons stockpile has been a cornerstone of maintaining a credible nuclear deterrent. The size of the U.S. nuclear
weapons stockpile peaked in the 1960s. In the 1970s, it was significantly reduced due to the easing of Cold War
tensions with the former Soviet Union. In the late 1970s and through most of the 1980s, Cold War tensions with the
former Soviet Union significantly increased and the U.S. nuclear deterrent force was modernized in response.
However, the size of the U.S. nuclear weapons stockpile remained stable during the 1980s with the production of new-
design weapons replacing dismantled weapons nearly one for one.

The beginning of the 1990s brought the collapse of the Warsaw Pact and the former Soviet Union and a significant
effort to end the Cold War. During the first half of the 1990s, many changes occurred in U.S. policy and planning for
its nuclear deterrent force. Much has already been accomplished, including the dismantlement, without replacement, of
more than 8,000 U.S. nuclear weapons since the end of the Cold War; however, much more will need to be
accomplished with the former Soviet Union over the next 10 years to stay the course. Large uncertainties remain
concerning the nuclear weapons stockpile of the former Soviet Union, and it is the policy of the United States to
protect its national security options for its nuclear deterrent, including the reconstitution of its nuclear forces. The
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following excerpt is from the President's national security strategy statement in July 1994:

« Even with the Cold War over, our Nation must maintain military forces that are sufficient to deter diverse
threats. . . . We will retain strategic nuclear forces sufficient to deter any future hostile foreign leadership with
access to strategic nuclear forces from acting against our vital interests and to convince it that seeking a nuclear
advantage would be futile. Therefore we will continue to maintain nuclear forces of sufficient size and capability
to hold at risk a broad range of assets valued by such political and military leaders.

2.3.2 Smaller, Aging Stockpile

Until recently there has been no reason to expect that weapons would remain in the stockpile longer than they have in
the past. Continuous modernization to improve safety and reliability kept the stockpile young as new-design weapon
types replaced old ones. Now, with no new-design weapons being produced, the United States will have a steadily
aging stockpile. The average age of the stockpile has never approached the typical lifetime specified in the weapon
requirements (approximately 20 years for the most modern U.S. nuclear weapons). The average age of the stockpileis
currently about 13 years. The NWSM forecasts the average age will now climb roughly 1 year per year and will reach
the 20 year mark by 2005, at which time the oldest weapons will be about 35 years old.

2.3.3 Historical Stockpile Data

The following paragraphs describe the effects of historical stockpile data in shaping the Stockpile Stewardship and
Management Program. This information was extracted from an unclassified report, Stockpile Surveillance: Past and
Future (tri-laboratory report requested by DOE and issued as Sandia Laboratory Report, SAND 95-2751, September
1995), which was co-authored by the three weapons laboratories and is available to the public. The past role of nuclear
testing is emphasized because such testing can no longer be relied on to provide unambiguous high confidence in the
future safety and reliability of an aging stockpile.

Stockpile Evaluation Program. 2 Continuous evaluation of the safety and reliability of the stockpile has always been
amajor part of the U.S. nuclear weapons program. Since the introduction of sealed-pit weapons more than 35 years
ago, a formal surveillance program of nonnuclear laboratory and flight testing has been in existence. More than 13,800
weapons have been evaluated in this program. The Stockpile Evaluation Program, with its reliance on functional
testing, has provided information that can be used in the statistical analysis of nonnuclear component and subsystem
reliability. This program has detected about 75 percent of all problems ultimately detected, and has been the principal
mechanism for discovering defects and initiating subsequent repairs and replacements. However, not all aspects of a
nuclear weapon can be statistically assessed this way. Weapons research and development (R&D) at the three weapons
laboratories and nuclear testing have played an important part in assessing the stockpile and in making corrective
changes when needed.

Past Role of Nuclear Testing. Nuclear tests have been a critical part of the nuclear weapons program. They have
contributed to a broad range of activities from development of new weapons to stockpile confidence tests to tests that
either identified a concern or showed that remedial actions were not needed. However, the United States has not
conducted a sufficient number of nuclear tests for any one weapon type to provide a statistical basis of reliability
assessment for the nuclear explosive package. Thisiswhy the word "performance” instead of "reliability” is used when
discussing a nuclear explosive package.

Although nuclear tests were never a part of the formal Stockpile Evaluation Program, they played an important rolein
maintaining the safety and performance of the weapons in the stockpile. Every advantage was taken of developmental
nuclear tests to eliminate potential nuclear explosive problems. In some cases, nuclear testing during development of
one weapon type uncovered a problem that was pertinent to a previous design aready in the stockpile, which then had
to be corrected. Nuclear tests identified certain classes of stockpile problems not observable in the surveillance
program. Nuclear tests have been used to resolve issues raised by the Stockpile Evaluation Program, such as whether a
particular corrosion problem affected the nuclear yield of a weapon. Nuclear tests have also been used to verify the
efficacy of design changes. For example, the adequacy of certain mechanical safing techniques was determined
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through nuclear testing. In the case of a catastrophic defect, tests have been used to certify totally new designsto
replace an existing design. Finally, in some cases, nuclear testing proved that a potential problem did not exist.

Beginning in the late 1970s, DOD and DOE agreed to a formal series of underground nuclear tests of weapons
withdrawn from the stockpile. These tests were referred to as Stockpile Confidence Tests. They differed from
developmental nuclear tests because the weapons were from actual production, had experienced stockpile conditions,
and had minimal changes made to either nuclear or nonnuclear components prior to the test. There have been 17 such
confidence tests since 1972, including 4 tests in the early 1970s that were not officially designated as Stockpile
Confidence Tests. Confidence tests have been conducted for each of the weapon types expected to remain in the
stockpile well into the next century.

In addition to the 17 confidence tests, at least 51 additional underground nuclear tests have been conducted since 1972
involving nuclear components from the stockpile, components from the actual weapon production line, or components
built according to stockpile design specifications and tested after system deployment. The objectives of these tests
included weapon effects, weapons R& D, confirmation of a fix, or investigation of safety or performance concerns.
Three of these tests (in addition to one confidence test) revealed or confirmed a problem that required corrective
action. Four tests (in addition to three confidence tests) confirmed a fix to an identified problem. Additionally, five
tests were performed to investigate safety concerns affecting three different weapon types. These five tests verified that
a problem did not exist.

The confidence in the performance of the nuclear explosive package has been based on underground nuclear test data,
aboveground experiments, computer simulations, surveillance data, and technical judgment. The directors of the three
weapons laboratories must certify the nuclear performance of the weapons designed by their laboratory.

In a future without additional nuclear testing, the core capabilities of the weapons laboratories that were developed to
eliminate potential problems in new weapon designs must now be employed to assess stockpile problems. However, in
the absence of nuclear testing, the ability to assess nuclear components is more difficult; new methods of assessment,
discussed later, will have to be developed to help compensate for this loss.

Stockpile Data Summary. The historical stockpile database includes more than 2,400 findings from more than 45
weapon types. Findings are any abnormal conditions pertaining to stockpile weapons, such as out-of - specification data.
Findings are then investigated and assessed as to whether or not they are a problem. Excluding multiple occurrences of
the same anomal ous condition, table 2.3.3-1 provides a summary of the distinct findings and actionable findings since
1958. Actionable findings are those that require some form of corrective action. All major components and subsystems
have had problems that required corrective actions. The number of findings for nonnuclear components is much larger
than that for nuclear components largely because there are so many more nonnuclear components in a nuclear weapon
that require testing more frequently. However, the ratio of actionable findings to distinct findings is much greater for
the nuclear components. Thus, when a finding has occurred for a nuclear component, it has generally been a serious
one requiring corrective action. Often these corrective actions to nuclear components have required changes to all of
the weapons comprising the weapon type affected.

TABLE 2.3.3-1.-Summary of Distinct and Actionable Findings Since 1958

Actionable Findings
Type of Components Distinct Findings Findings Weapon Types
Nuclear 145 110 39
Nonnuclear 703 306 38

Source: SNL 1996a
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For the nuclear explosive package, there were approximately 110 findings on 39 weapon types requiring some
remediation either to the entire build of that design or to all weapons produced after the particular finding. In addition
to rebuilds and changes in production procedures, other actions included imposing restrictions on the weapon,
accepting a performance decrement, and in several cases, conducting a nuclear test to determine that the finding did
not require any physical change. There have been other instances not counted as actionable where a material was
chemically changing and the weapon was closely monitored to see if further action was necessary or it was an isolated
case that did not require remediation.

2.3.4 Certified Repairs or Replacements Will be Needed

Based on the age of the planned stockpile over the next 10 years, historical datawould project an average of one to
two actionable findings per year in the planned stockpile and an average of one to two change proposals approved per
year, with one of these resulting in a mgjor change. Even with a START I1-sized stockpile, one change can affect
thousands of weapons. These projections are most likely minimum numbers. The stockpile they were derived from
was, on average, younger than the planned stockpile will be in future years, and the number of components in the
weapon types was less than the number of components in weapon types of the planned stockpile. Furthermore, the
aging characteristics of some of the materials used in the weapon types remaining in the stockpile are not well
understood.

The previous paragraphs describe how problems were identified in stockpile weapons during the period when nuclear
testing and active weapons devel opment were being conducted along with the Stockpile Evaluation Program. At the
present time, with no anticipated new weapons and no nuclear testing, new approaches are needed to assess weapons
for potential problems and anticipate aging concerns, especialy in the nuclear explosive package. This isimportant
because the smaller, lessdiverse U.S. stockpile will be more vulnerable to single-component and common-cause
failures (i.e., failures or defects compromising the safety or reliability of, respectively, a single weapon system or
severa systems sharing a common design feature).

DOE will continue to rely on well-established methods while the weapons laboratories devel op new methods of
measurement and evaluation to address aging, safety, reliability, and performance issues. As the new methods mature
for either nuclear or nonnuclear components, they will be incorporated into the Stockpile Evaluation Program. In the
future, for example, DOE will rely on improved experimental capabilities, coupled with an improved computational
capability, to address issues associated with the nuclear explosive package. These experimental capabilities, along with
enhanced surveillance methods, are now crucial to help assess and predict the state of the stockpile and to provide long
lead time information about incipient problems.

2.4 Purpose and Need

Broadly stated, changes to U.S. national security policies for nuclear deterrence now place two significant constraints
on the way in which DOE has traditionally accomplished its statutory nuclear weapons mission:

« The United States has declared a moratorium on nuclear testing and will seek ratification of a "zero yield"
CTBT.
« The United States has stopped the development and production of new-design nuclear weapons.

With these constraints, U.S. national security policy directs DOE to:
« Maintain the core intellectual and technical competencies of the United States in nuclear weapons including:
o Research, design, development, testing, reliability assessment, certification, manufacturing, and
surveillance

o All three nuclear weapons laboratories and the capability to resume nuclear testing if needed
« Maintain a safe and reliable U.S. nuclear weapons stockpile

The NPR, PDDs, and Pub. L. 103-160 all address the need to maintain the core competencies of the United States in

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢2.htm[6/27/2011 2:04:40 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

nuclear weapons without nuclear testing. The NPR strategy adds the expectation of no new-design weapon production;
therefore, the NWSM does not currently direct or forecast such a requirement.

The Stockpile Stewardship and Management Program must accomplish these fundamental purposesin a safe, efficient,
and environmentally responsible manner. National security policies do not eliminate any of the current or historical
core competencies and capabilities of the DOE weapons laboratories, industrial plants, or the Nevada Test Site (NTS).
They are basic needs that must be maintained for the foreseeable future. These needs are summarized in a focused
discussion of their relationship to the development of the PEIS proposed actions and alternatives. A classified appendix
has also been prepared to support this PEIS.

2.4.1 Stockpile Stewar dship--The Weapons L aboratories and Nevada Test Site

The three weapons laboratories possess most of the core intellectual and technical competencies of the United States in
nuclear weapons. These competencies embody more than 50 years of weapons knowledge and experience that cannot
be found anywhere in the United States. Since the end of the Cold War, laboratory staffing in the weapons program
has declined significantly due to the effects of policy changes on program and budget. Further significant reductions or
consolidations of the weapons laboratories would counter efforts to maintain core competencies and to develop the new
technol ogies necessary to ensure continued high confidence in a safe and reliable stockpile. Current stockpile activities
in this regard, such as ongoing retrofits of enduring stockpile weapons and safe dismantlement of weapons no longer
required, would aso be hampered. For the foreseeable future it would be unreasonable to pursue an alternative course
for the weapons laboratories. In addition, because there can be no absolute guarantee of complete successin the
development of enhanced experimental and computational capabilities, the United States will maintain the capability to
conduct nuclear tests under a "supreme national interest” provision in the anticipated CTBT. DOE will need to
maintain the capability for nuclear testing and experimentation at NTS and the necessary technical capabilities at the
weapons laboratories to design and conduct such tests.

The science and engineering technology base at the three weapons laboratories controls all DOE technical requirements
for a U.S. nuclear weapon. The laboratories perform the basic research, design, system engineering, devel opment
testing, reliability assessment, and certification of nuclear performance. In addition, they provide or control all
technical specifications that are used by the industrial base for manufacturing and surveillance operations and for

mai ntenance operations conducted by DOD. Data from these operations are provided to the weapons laboratories for
assessment and technical resolution of problems.

When stockpile problems develop, all of the core laboratory capabilities may come into play. The cause of the problem
isidentified and an assessment made of its impact on safety, reliability, or performance. If the problem isto be fixed,
alternative solutions are developed. These can range from simple repair of a defective feature to complete redesign of
the weapon component or subsystem.

The focus is aways on the acquisition of relevant test data to make these judgments. Once a fix is determined, it must
be designed, prototyped, and development tested by the laboratories before the design is released for manufacture. This
generally includes weapon system-level laboratory and flight tests for nonnuclear features and, in the past, nuclear
tests if the changes could affect the weapon's nuclear performance. If the fix is to be manufactured, the laboratories
provide the quality assurance test specifications. For nonnuclear components, a significant amount of functional test
datais acquired during manufacture and is used to begin building a statistical estimate of component reliability.
Subsequent laboratory and flight testing in the surveillance program accumulates additional data that include the
effects of aging and exposure to stockpile environments. Thus, over time, high confidence in the safety and statistical
reliability of nonnuclear components and subsystems can be established.

The situation is not the same for nuclear components and the assessment of nuclear performance. Nuclear components
cannot be functionally tested during manufacture or surveillance. The data acquired during manufacture only show that
the component was manufactured as designed. Surveillance data indicate whether the component is changing as a
result of aging or exposure to stockpile environments. Manufacturing and surveillance data can identify concerns, but
these data do not provide al of the necessary information to assess nuclear performance. Assessment and certification
of nuclear performanceis a nonstatistical, technical judgment by the weapons laboratories based on scientific theory,
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experimental data, and computational modeling. The scientific practice of "peer review" has been fundamental to these
judgments. Experts from the two nuclear design laboratories review each other's data and conclusions on important
issues, thereby providing an independent check and balance.

In the past, nuclear testing filled the gaps in basic understanding of the complex physics phenomenga; it provided high
confidence in the certification of nuclear safety and performance. Without nuclear testing, science-based stockpile
stewardship will focus on obtaining the more accurate scientific and experimental data that will be needed for more
accurate computer simulations of nuclear performance. The new experimental data must also be validated against past
nuclear test data. Assessment of stockpile problems and certification of repairs or replacements of nuclear components
will have to rely on improvements to these tools. The existing tools were used in conjunction with nuclear testing and
are inadequate if used aone.

From a broader national security perspective, the core intellectual and technical competencies of the weapons
laboratories provide the technical basis for the pursuit of U.S. arms control and nuclear nonproliferation objectives.
Their extensive core competencies have provided most of the nuclear weapons arms control technologies devel oped
and employed by the United States. The weapons laboratories will have to continue to provide this essential service in
the future. For the same reasons, the weapons laboratories also provide significant technical support for U.S. efforts on
nuclear weapons nonproliferation and counter-proliferation programs.

2.4.2 Stockpile Management--The Industrial Base

None of the manufacturing and surveillance capabilities of the current industrial base can be eliminated on the basis of
the post-Cold War changes in national security policies. The industrial base also possesses core competencies, such as
manufacturing product, process, and quality control know-how. However, with a smaller stockpile and no new-design
weapons production, industrial capacity can be reduced to meet anticipated manufacturing requirements for stockpile
repair and replacement activities. A summary discussion of each of the major functions needed is provided in this
section. A more detailed discussion can be found in section 3.4.

Broadly stated, there are six major manufacturing and surveillance functional areas in the weapons industrial base:

» Weapons assembly/disassembly (A/D)
Pit components

Secondary and case components

High explosives (HE) components
Nonnuclear components

Tritium supply and recycling

As explained in chapter 1, tritium supply and recycling was evaluated in a separate PEIS.

Weapons Assembly/Disassembly. The Pantex Plant (Pantex) is the only DOE site currently authorized to assemble or
disassemble stockpile weapons. Special facilities built to explosives safety criteria are required; in addition, some
facilities are designed to limit nuclear material dispersal in case of an HE accident. These facilities exist in large
numbers at Pantex, and because they are relatively discrete structures, downsizing-in-place is a viable aternative. NTS
has a much smaller set of these special structures that were constructed for use in assembling nuclear test devices.
However, NTS has few of the support facilities required for volume assembly or disassembly of stockpile weapons. A
major programmatic consideration is the cost of re-creating facilities that already exist at Pantex. Due to ongoing
weapon dismantlement requirements, the alternative to transfer this function to NTS would be slow but achievable
within a 10-year period.

Pit Components. These components are designed by Los Alamos National Laboratory (LANL) and Lawrence
Livermore National Laboratory (LLNL) and were formerly produced at the Rocky Flats Plant, which is no longer
available for this function. The LLNL facility is not large enough to accommodate both stewardship and management
activities; therefore, only LANL is considered to be a reasonable alternative if this function is reestablished at a
weapons laboratory. Also, LANL has the more extensive and complete plutonium facility infrastructure. Savannah
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River Siteis aso considered a viable alternative for reestablishing this function because it has a plutonium processing
infrastructure, although it does not have a precision component manufacturing capability. Other than the synergism
with maintaining core competencies at the weapons laboratories, a major program consideration would be the scal e of
manufacturing capacity required for the foreseeable future.

The preceding discussion applies to new pit fabrication as well as both intrusive and nonintrusive modification pit
reuse manufacturing capability and capacity. Intrusive modification pit reuse requires handling and processing of the
plutonium internal to the pit. Nonintrusive modification pit reuse involves the external features of the pit and does not
require an extensive plutonium infrastructure; the risk of contamination and the generation of radioactive waste is very
low for nonintrusive modification activities. Therefore, the weapons A/D Facility is also an alternative for nonintrusive
modification pit reuse.

Secondary and Case Components. The Y-12 Plant (Y-12) at the Oak Ridge Reservation produces the secondary and
case components. These components are designed by LANL and LLNL; therefore, each of those facilities would be
reasonable alternative sites if this function is transferred to the weapons laboratories. Both of these laboratories have a
uranium technology base and facility infrastructure, although they have only a very limited R& D manufacturing
capability. Other than the synergism with maintaining core competencies at the weapons laboratories, a major Program
consideration would be the cost of transferring product technologies and the re-creation of capital facilities that already
exist a Y-12. Due to the complicated nature of nuclear facilities and plans for retrofit of an enduring stockpile weapon
involving these components, a transition to either LANL or LLNL would be slow but achievable within a 10-year
period. Downsizing Y-12 is considered to be a reasonable alternative.

High Explosives Components. Pantex currently manufactures HE components in specia facilities built to explosives
safety criteria. Downsizing the facilities at Pantex is a reasonable alternative. Comparable facilities also exist at both
LANL and LLNL, and either laboratory has sufficient capacity to meet estimated future manufacturing requirements.
Costs for this function are relatively low in any case. If a decision is made to transfer this function to the weapons
laboratories, it could be done more quickly than the transfer of other functions. However, Pantex would have to retain
disposition and disposal capability for the HE inventories currently onsite and those expected from near-term weapon
dismantlement. A mgjor Program consideration would be the synergism of this function in maintaining the core
competencies of the weapons laboratories.

Nonnuclear Components. Kansas City Plant (KCP) currently manufactures the mgjority of the nonnuclear
components. The KCP facilities are not unique in structural design and are amenable to downsizing in place. The
manufacturing technologies are complex and varied due to the large number of component types and high reliability
requirements. Sandia National Laboratories (SNL) designs most of the components that KCP manufactures; therefore,
SNL would become the maor nonnuclear component supplier if a decision is made to transfer this function to the
weapons laboratories. Other than potential synergism with maintaining core competencies at the weapons laboratories,
amagor program consideration would be the cost of transferring product technologies and re-creating facilities that
already exist at KCP. Requirements for ongoing support of the enduring stockpile would make this a slow transition,
but it would be achievable within a 10-year period.

2.5 Proposed Action and Alternatives

All of the existing basic capabilities of the laboratory and industrial base continue to be needed even though there have
been changes in national security policy since the end of the Cold War. These changes do not affect the standards for
stockpile safety and reliability. Therefore, the proposed action concentrates on three major issues that result from the
national security policies and constraints placed on the Program. The three program elements of the proposed action
are:

« Providing enhanced experimental capability
« Rightsizing the industrial base
 Reestablishing manufacturing capability and capacity for pit components

Reasonable aternatives for the proposed action are briefly discussed below. Chapter 3 describes these alternativesin
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more detail.
2.5.1 Providing Enhanced Experimental Capability

Understanding nuclear weapon performance requires knowledge of the performance of the individual elements. the
primary (pit and HE), the secondary, and the functional interaction between the primary and the secondary inside the
case. Computer model-based validation and certification will be the key to DOE's ability to determine, with
confidence, many of the future safety and performance characteristics of the stockpile in the absence of nuclear testing.
This requires two principal elements: advanced computational models and facilities to provide experimental data that
can be used to adjust (normalize) the computational models in conjunction with past nuclear test data. DOE is
proposing three facilities to complement the existing capabilities to provide these data. Two are new facilities and one
is the upgrade of an existing facility.

The National Ignition Facility (NIF) and the Atlas Facility are proposed new facilities. The Atlas Facility would be
collocated in TA-35 with the existing Pegasus Il Facility at LANL, and the two facilities would use common
infrastructures and support facilities. The Contained Firing Facility is a proposed environmental and diagnostic
upgrade to the existing Flash X-Ray Facility at LLNL. As described in section 3.3, these three new facilities would
perform separate functions and provide different types of experimental data. Thus, they are complementary in nature
and are not alternatives to one another. In each case, the alternative to constructing and operating the facility is No
Action (i.e., relying on existing facilities to provide data). In addition, site alternatives are evaluated for NIF, sinceit is
not associated with an existing facility. Volume 11 of this PEIS contains project-specific analyses for each of these
facilities.

The stockpile stewardship program is expected to continuously evolve as better information becomes available and
technological advancements occur. DOE isin the early planning stages for a number of what can be described as "
next generation” stewardship facilities. These facilities are discussed in section 3.3.4. They will build on the
knowledge gained from existing and proposed new facilities. Since these facilities are in the conceptual planning
stages, they are not sufficiently well defined to be analyzed in this PEIS. When these technol ogies reach the
appropriate level so as to be ripe for decisionmaking, DOE would complete National Environmental Policy Act
(NEPA) documentation for them.

2.5.2 Rightsizing the Industrial Base

One of the primary goals of stockpile management is to rightsize functions to provide an effective and efficient
manufacturing capability for a smaller stockpile. Such rightsizing must be accomplished in a manner that preserves
core competencies in manufacturing and surveillance. This PEIS analyzes two alternative approaches to rightsizing the
stockpile management functions described in section 2.4.2: (1) transfer manufacturing and surveillance activities from
the industrial sites to the weapons laboratories and NTS and (2) downsize the industrial plants in place. Relocation
alternatives were selected on the basis of existing technical and facility infrastructure at the laboratories and NTS.
Section 3.4 discusses these alternatives in detail.

2.5.3 Reestablishing Manufacturing Capability and Capacity for Pit Components

Plutonium pit manufacturing is a special case among those stockpile management functions discussed in section 2.4.2.
In 1992, DOE ceased plutonium pit manufacturing operations at the Rocky Flats Plant due to concerns about the safety
of the plant and national security policy decisions to cease the production of new-design nuclear weapons.
Reestablishing pit manufacturing capability and capacity was to be part of the Reconfiguration PEIS discussed in
chapter 1. This function is now part of the proposed action in this Stockpile Stewardship and Management PEIS.

Pit manufacturing capability and capacity, like that of all other major weapons components and subsystems, is essential
for protecting national security options with regard to the nuclear deterrent. In addition, repair or replacement of pits
for existing stockpile weapons may be required in the future. Reasonable alternative sites for reestablishing this
function were selected from sites that already possess some measure of the appropriate technical or facility
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infrastructure.

2.6 Nonproliferation

On August 11, 1995, the President announced his commitment to seek a "zero yield" CTBT. He also established
severa safeguards that condition U.S. entry into a CTBT. One of these safeguards is the conduct of science-based
stewardship, including the conduct of experimental programs. This safeguard will enable the United States to enter into
such a treaty while maintaining a safe and reliable nuclear weapons stockpile consistent with U.S. national security
policies.

One benefit of science-based stockpile stewardship isto demonstrate U.S. commitment to NPT goals; however, the
U.S. nuclear posture is not the only factor that might affect whether or not other nations might develop nuclear
weapons of their own. Some nations that are not declared nuclear states have the ability to develop nuclear weapons.
Many of these nations rely on the U.S. nuclear deterrent for security assurance. The loss of confidence in the safety or
reliability of the weaponsin the U.S. stockpile could result in a corresponding loss of credibility of the U.S. nuclear
deterrent and could provide an incentive to other nations to develop their own nuclear weapons programs.

The United States has halted the development and production of new-design nuclear weapons. The experimental
testing program will be used to assess the safety and reliability of the nuclear weapons in the remaining stockpile.
Much of thistesting is classified and could not lead to proliferation without a breach of security. Use of classified data
from past U.S. nuclear testsis also a vital part of the overall process for validation of new experimental data. Most of
the component technology used for the proposed enhanced experimental capability is unclassified and is available in
open literature, and many other nations have developed a considerable capability.

Proliferation drivers for other states, such as international competition or the desire to deter conventional armed forces,
would remain unchanged regardless of whether DOE implemented the proposed action analyzed in this PEIS. In the
NPT, the parties agree not to transfer nuclear weapons or other devices, or control over them, and not to assist,
encourage, or induce nonnuclear states to acquire nuclear weapons. However, the treaty does not mandate stockpile
reductions by nuclear states, and it does not address actions of nuclear states in maintaining their stockpiles.

2.7 Summary

National security policies require DOE to maintain the historical nuclear weapon competencies and capabilities of
three weapons laboratories, the industrial plants, and NTS. In addition, DOE must maintain an appropriately sized
industrial capacity to manufacture repair and replacement components for weapons that remain in the stockpile. The
environmental impacts of maintaining these historical capabilities will be established by the No Action characterization
of the sites. With this baseline, the proposed actions and alternatives are analyzed incrementally for each relevant site.
In this manner, the broad cumulative impact of the Program and the specific impacts of the proposed actions and
aternatives can be displayed and discussed.

In preparation for the Stockpile Stewardship and Management PEIS public scoping process, DOE published a
document entitled The Stockpile Stewardship and Management Program in May 1995. This document supplements
this chapter with a broader discussion of Program strategies to address the major issues and policy constraints placed
on the Program. There are five strategies discussed:

Enhanced experimental and computationa capabilities
Enhanced weapon and materials surveillance technologies
Effective and efficient production complex

« Long-range stockpile support

« Tritium production

In developing the Stockpile Stewardship and Management PEIS proposed actions, the significant aspects of "enhanced
experimental capability” and "effective and efficient production complex™ are directly addressed. As explained in

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢2.htm[6/27/2011 2:04:40 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

chapter 1, the enhanced experimental capability of the Dual Axis Radiographic Hydrodynamic Test Facility and
tritium production are addressed as related interim actions in separate environmental impact statements. The remaining
elements of these strategies are primarily a redirection of R&D efforts at the weapons laboratories away from the
design of new weapons toward the development of appropriate technologies to address the needs of a safe, reliable, and
smaller, aging stockpile. As such, they are not judged to be significant NEPA issues and do not have broad
environmental impacts beyond what is analyzed in this PEIS.

Figure 2.7-1 presents the framework used for discussing the Stockpile Stewardship and Management Program from a
U.S. national security policy perspective. Figure 2.7-2 presents a view of the complete Stockpile Stewardship and
Management Program from a stockpile perspective, integrating all aspects of the proposed action.

1 From a January 1995 speech by Ambassador Graham, Special Representative of the President for Arms Control Non-
Proliferation and Disarmament.

2 The effects of radiation on nuclear weapons and military systems are referred to as "weapon effects’ throughout this
PEIS.

3 Other than in specific discussions, the word surveillance is used generically throughout this document in place of the
Stockpile Evaluation Program.
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CHAPTER 3: STOCKPILE STEWARDSHIP AND MANAGEMENT
PROGRAM ALTERNATIVES

Chapter 3 provides descriptions of the alternative sites and the program alter natives for meeting the Nation's nuclear
weapons stockpile stewardship and management requirements. The chapter begins with a summary of the devel opment
of the alternatives, followed by descriptions of the alternative sites and their current missions. The stockpile
stewardship discussion provides a description of the three basic stewardship areas, along with the associated
alternatives, including a brief description of concepts for next-generation stewardship facilities. The stockpile
management discussion provides a description of the various management functions and their associated alter natives.
Brief discussions of emerging technologies that may affect stockpile management facilities and functions in the future
and a discussion of a potential next-generation plutonium fabrication facility follow. The chapter concludes with a
comparison of the stockpile stewardship and management alternatives and a discussion of the preferred alternatives.

3.1 Development of Stockpile Stewar dship and M anagement Program
Alternatives

This programmatic environmental impact statement (PEIS) evaluates the direct, indirect, and cumulative impacts
associated with the Stockpile Stewardship and Management Program alternatives that are summarized in figure 3.1-1.
For the various alternatives, this includes evaluating the applicable impacts of new facility construction or existing
facility modification. Also assessed are the operational impacts of long-term stewardship and management activitiesin
support of the base case nuclear weapons stockpile, including transportation of materials and components between
sites. This PEIS also provides a sensitivity analysis of differences, when applicable, from the base case aternatives for
the high and low case stockpile. However, since it is expected that the annual workload may vary above and below the
base case capacity assumptions, the base case is analyzed in the greatest detail.

3.1.1 Planning Assumptions and Basis for Analysis

In the Stockpile Stewardship and Management Program and in this PEIS, the Department of Energy (DOE) will:

« Emphasize compliance with applicable laws and regulations and accepted industrial and weapons safety
practices that safeguard the health of workers and the general public, protect the environment, and ensure the
security of nuclear material and weapons

« Analyze aternatives that are consistent with, and supportive of, national security policies

« Maximize efficiency and minimize cost and waste, consistent with programmatic needs

« Minimize the use of hazardous materials and the number and volume of waste streams consistent with
programmatic needs through active pollution prevention programs and measures

Asexplained in section 1.7, DOE is currently preparing site-wide environmenta impact statements (EIS)s covering
continued operations for some of the alternative sites evaluated in this PEIS. Some of the existing activities covered by
these site-specific, site-wide EISs are similar to those of the No Action alternative of this PEIS. Although the near-
term analytical periods for the site-wide EIS analyses are different from those of the Programmatic Environmental
Impact Statement for Stockpile Stewardship and Management, which is focused on long-term activities, the
preparation of these documents has been closely reviewed and coordinated. As work on these site-wide EISs proceeds,
their analyses will continue to be reviewed to ensure consistency. To the extent that the site-wide EIS analyses provide
better information, such information has been incorporated, as appropriate. In the preparation of the Stockpile
Stewardship and Management Final PEIS, any updated information relating to the sites' affected environment was
reviewed and appropriate changes were made if new information could potentially change results of the impact
analyses.

DOE has developed severa planning assumptions as the basis of analyses presented in this PEIS. These considerations
are summarized below.
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3.1.1.1 No Action Alternative Assumptions

« The No Action alternative for this PEISis defined in a way that takes into account the fact that DOE for decades
has had in place a program for the stewardship and management of the nuclear weapons stockpile. Consistent
with CEQ guidance, the No Action alternative consists of those facilities necessary to maintain the status quo in
terms of DOE's current program direction. These consist primarily of existing facilities where DOE currently
conducts weapons activities, including modifications to those facilities necessary to maintain their current
mission capabilities. However, the No Action aternative also includes a small number of minor new facilities
that will also be needed simply to maintain current mission capabilities at individual sites. Finally, the No Action
alternative includes two major new facilities which are proceeding independent of this PEIS, and for which DOE
has prepared separate EISs under the interim action provisions of the CEQ regulations. These EISs are the
Programmatic Environmental Impact Statement for Tritium Supply and Recycling (DOE/EIS-0161) and the EIS
for the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility (DOE/EIS-0228).

3.1.1.2 Stockpile Management Assumptions

 Base case stockpile size for the PEIS analysis is consistent with the Strategic Arms Reduction Talks (START) 11
protocol, but larger than 3,500 weapons. This PEIS also analyzes a high and a low case stockpile size to
determine how the environmental impacts may change due to changes in the stockpile size. The high case
consists of maintaining the stockpile at a level consistent with the START | Treaty, but larger than 6,000
weapons. The hypothetical low case is a stockpile of approximately 1,000 weapons.

« Analysisis provided for facilities that would be sized to support estimated average annual manufacturing
reguirements resulting from the base case stockpile size assuming single-shift operation, 5 days per week. This
PEIS analyzes environmental impacts of the base case quantitatively, including an evaluation of three-shift
operation, 5 days per week (surge operation), to provide a bounding analysis. For stockpile management, this
PEIS assesses aternatives that would downsize or modify existing facilities. With the exception of one
nonnuclear facility at Sandia National Laboratories (SNL) and the expansion of the Device Assembly Facility at
Nevada Test Site (NTS), there would be no greenfield construction of new facilities for any of the stockpile
management alternatives. Existing facilities that would be downsized or modified have inherent differences in
capacities when operated in the base case three-shift surge mode. For a given stockpile management mission, the
downsize alternatives generally have a greater inherent capacity than other alternatives. For the downsize
alternatives, therefore, a portion of the environmental impacts are due to the higher output associated with the
three-shift surge mode of operation.

« This PEIS also qualitatively assesses each stockpile management alternative against identical low and high case
single-shift workloads. Differences in environmental impacts for these single-shift workloads are attributable
primarily to inherent differences in the existing facility and support infrastructure of the different sites.

Table 3.1.1.2-1.-- Stockpile Management Facility Sizing Assumptions
(Annual Activity on Single Operating Shift)

Function Low Case Base Case High Case
Weapons Assembly/Disassembly
Rebuilds
(disassemblies) 50 150 300
(assemblies) 50 150 300
Evaluation
(disassemblies) 120 120 140
(rebuilds) 110 110 140
High Explosives Fabrication 50 150 300

Nonnuclear Fabrication
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Field and factory retrofits up to 100 upto 300 up to 600
Nuclear Fabrication

Pit fabrication 501 501 100
Pit reuse (nonintrusive modification) 50 100 200
Secondary and case fabrication 501 501 100

« Thefacility sizing assumptions for the various stockpile management facilities, based on the above assumptions,
are shown in table 3.1.1.2-1.

« Impacts from construction, including modifying existing structures, and operation are evaluated. The period of
construction or downsizing for each aternative varies; however, for anaytical purposes, this PEIS assumes that
operations would begin in 2005. A 25-year lifetime was evaluated for operations.

« Proven technologies are presented in this PEIS as a baseline for the various management alternatives. Section 3.5
discusses emerging technologies that have the potential to offer even greater environmental advantages. The
design goal of all facilities includes consideration of waste minimization and pollution prevention to minimize
facility and equipment contamination, and to make the future decontamination and decommissioning (D&D) of
facilities as ssimple and inexpensive as possible. This PEIS includes a general discussion of environmental
impacts from D&D, including a discussion of the D& D process, the types of actions associated with D&D, and
the general types of impacts associated with D&D. Any discussion of specific impacts would be too speculative
because the extent of contamination, the degree of decontamination, and the environmental impacts associated
with performing D&D cannot be known without performing a detailed study of the facility. Such analyses are
more appropriate for tiered project-specific National Environmental Policy Act (NEPA) documents.

« Designs of facilities for the fabrication of nuclear components include provisions for handling and storing
working inventories of nuclear materials. For plutonium, working inventories would be stored at Savannah River
Site (SRS) or Los Alamos National Laboratory (LANL). For < highly enriched uranium (heu), working
inventories would be stored at oak ridge reservation (orr), lanl, or lawrence livermore national laboratory (lInl).

« For plutonium, strategic reserve storage is evaluated at the Pantex Plant (Pantex) and NTS. For HEU, strategic
reserve storage is evaluated at ORR, Pantex, and NTS. For the purposes of this PEIS, DOE does not intend to
move the strategic reserves of HEU to Pantex or NTS if ORR is chosen as the secondary and case fabrication
Site.

« This PEIS contains an analysis of low-consequence/high-probability accidents (evaluation basis) and high-
consequence/low-probability accidents (beyond evaluation basis). A spectrum of both types of accidentsis
analyzed. For radiological accidents, impacts are evaluated both for the general population residing within an 80-
kilometer (km) (50-mile [mi]) radius (including the maximally exposed individual) and for noninvolved workers
in collocated facilities. The accident analyses in this PEIS are based upon facility conditions that are expected to
exist in 2005. In some cases, facility conditions in 2005 may differ from current facility conditions due to design
upgrades.

In developing alternatives for pit components, the following additional assumptions were used for new pit fabrication
and intrusive modification pit reuse:

« Plutonium would not be introduced into a site that does not currently have a plutonium infrastructure because of
the high cost of new plutonium facilities and the complexity of introducing plutonium operations into sites
without current plutonium capabilities.

« The plutonium research and development (R& D) mission and functions would remain at LANL and LLNL, and
the plutonium pit surveillance mission would remain at LANL. Both sites would store the materials required to
support these missions.

In developing alternatives for secondaries and cases, the following additional assumptions were used:
« HEU would not be introduced into a site that does not currently have an infrastructure because of a desire to use

suitable existing structures where possible and because of the high cost of new facilities.
« The uranium R&D mission and functions would remain at LANL and LLNL. If the Y-12 Plant (Y-12) at ORR is

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢3.htm[6/27/2011 2:04:38 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

selected to retain the secondary and case fabrication mission, these R&D missions would be undertaken in
partnership with Y-12. These sites would store the materials required to support this mission.

3.1.1.3 Stockpile Stewar dship Assumptions

« Therange of stockpile sizes used for analysis of manufacturing capacity-related issues for stockpile management
functions is not applicable to stockpile stewardship functions. As explained in chapter 2, national security
policies require al the historical stockpile stewardship and management capabilities to be maintained.
Capabilities are independent of stockpile size. Stockpile stewardship functions are basic capabilities. For the
same reason it is not reasonable to assume a "zero level" stockpile for the foreseeable future (sections 2.2.1 and
3.1.2), itis also not reasonable to assume the United States would eliminate the basic capabilitiesit needs to
maintain a safe and reliable stockpile within the same foreseeabl e future.

« National security policy requires a safe and reliable stockpile without further nuclear testing and with an
aggressive pursuit of enhanced experimental capabilities (section 2.5.1). Three stockpile stewardship facilities
are proposed in this PEIS: the National Ignition Facility (NIF), the Contained Firing Facility (CFF), and the
Atlas Facility. These facilities are analyzed as supplements to the facilities and capabilities that currently exist
for carrying out the stockpile stewardship mission. Each proposed facility is an independent component of the
overall stockpile stewardship program, each has unique value, and, therefore, these proposed facilities are not
competing alternatives.

« Assumptions, regarding accident analyses are the same as described under stockpile management.

3.1.2 Alternatives Considered but Eliminated from Detailed Study and Related |ssues

This section of the PEIS has been revised in response to comments received on the Draft PEIS concerning its scope
and the alternatives considered. To begin, it isimportant to review the basic logic used in constructing this PEIS and to
restate the nature of the decisions expected to be made based on the contents of the PEIS.

Chapter 2 describes the national security policy framework that defines the purpose and need for DOE's nuclear
weapons mission for the foreseeable future. It also describes the development of proposed actions and reasonable
alternatives in response to recent changes in national security policy. Chapter 2 also puts those changes in broad
technical perspective. Successive levels of technical detail are provided in chapters 3 and 4, and in Volumes 11 and 111.
The discussions that follow refer to the appropriate sections of this PEIS to avoid unnecessary repetition.

As stated in the Notice of Intent (60 FR 31291) published on June 14, 1995, DOE intends that the ROD on this PEIS
will:

« ldentify the future missions of the Stockpile Stewardship and Management Program; and
« Determine the configuration (facility locations) of the Complex necessary to accomplish the Program missions

While the terms "stockpile stewardship” and "stockpile management” are relatively new, the Program is not new when
considered in terms of its substructure capabilities (section 1.1). What the terms are meant to convey is a change in
Program focus away from large-scale devel opment and production of new-design nuclear weapons with nuclear
testing, to one that focuses on the safety and reliability of a smaller, aging stockpile without nuclear testing. Even with
this change in focus, however, national security policies require DOE to maintain the capabilities of the ongoing
Program. The proposed actions flow logically from the mission purpose and need, given the policy constraints placed
on the Program. Enhanced experimental capability is proposed because it is the surrogate source of experimental data
that are needed to continually assess and certify a safe and reliable stockpile constrained by the absence of nuclear
testing. Rightsizing manufacturing capacities is proposed in direct response to the reduced requirements of a smaller,
aging stockpile constrained by the absence of new-design weapon production. Reestablishing pit manufacturing
capability is proposed because it restores a required capability of the Program that was temporarily lost as a
consequence of the closure of the Rocky Flats Plant.

In developing this PEIS, DOE judged the above three proposed actions to be significant at the programmatic level.
Some additional strategies of the Stockpile Stewardship and Management Program, such as enhanced computational
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capability, were judged not to have significance for this PEIS because they did not have the potential for significant
environmental impacts relative to the ongoing Program at a site, nor was the mission capability being considered for
transfer to another site. The programmatic level environmental impacts of the ongoing Program at each of the eight
sites in the Complex are described in chapter 4. Projects and facilities to support the ongoing Program are subject to
site-specific NEPA review.

The issue of Stockpile Stewardship and Management Program alternatives is complex because nuclear weapons
require a complete integrated set of technical capabilities and an appropriately sized manufacturing capacity. The
technical capabilities are generally characterized as research, design, development, and testing; reliability assessment
and certification; and manufacturing and surveillance operations (section 2.2 and figure 2.7-2). From a technical point
of view, none of these capabilities can be deleted if DOE is to maintain a safe and reliable stockpile (section 2.4). In
addition, DOE has been directed to maintain these capabilities by national security policy from the President and
Congress (section 2.4).

3.1.2.1 Alternatives in General

Commentors questioned the different treatment of stewardship and management alternatives, mainly the lack of
stewardship alternatives. Stewardship and management alternatives are treated differently in the PEIS because they
address fundamentally different problems. Stockpile stewardship capabilities form the basis of U.S. judgments about
the safety, reliability, and performance of U.S. nuclear weapons, and in a larger context, U.S. judgments about the
nuclear weapons capabilities of others (section 2.4.1). DOE did not consider it reasonable to propose stewardship
aternatives that would diminish stewardship capabilities, particularly given the fact that historic confidence in the
safety and performance of the stockpile was derived from nuclear testing that is no longer part of the ongoing
stewardship program. National security policy requires DOE to maintain, and in some areas enhance, the stewardship
capabilities of the three weapons laboratories and NTS (section 2.2). The PEIS also explains the basis for thisin a
technical context, including the need for two independent nuclear design laboratories (section 2.4.1). Therefore, this
PEIS has no proposed actions that transfer ongoing stockpile stewardship missions from one site to another, or that
would otherwise diminish ongoing stewardship missions.

National security policy also requires DOE to maintain stockpile management capabilities and appropriate
manufacturing capacity for a smaller stockpile. Unlike stockpile stewardship capabilities, the smaller stockpile does
permit some reasonable siting alternatives for stockpile management capabilities and capacities to accomplish the
mission purpose and need within the current national security policy framework (section 2.4.2).

3.1.2.2 Enhanced Experimental Capability

DOE has considered that there are differing opinions on the technical merit of DOE's proposed actions with regard to
enhanced experimental capability. Nuclear weapons design information, including the complex physics of nuclear
weapon explosions, is classified for reasons of national security and nonproliferation. Even if this information were
unclassified, the physics problems remain daunting; hence, the reason why nuclear testing was so important to the past
program. Both the classification of information and technical complexity of the issues form natural barriers to public
communication. The technical complexity alone engenders significant debate among qualified experts, especialy in the
area of high energy density physics. This PEIS attempts to explain the weapon physicsissues in an unclassified,
comprehensible manner regarding its relation to mission purpose and need (chapter 2), proposed actions and
alternatives (section 3.3), and project-specific technical detail (Volume lll). In the absence of nuclear testing, there are
two basic aternatives: (1) rely on existing facilities as sources of experimental data described by the No Action
alternative, and (2) pursue the enhanced capability of the proposed facilities to provide the sources of experimental
data needed.

Role of Existing Experimental Facilities. In DOE's technical judgment, the existing facilities described by the No
Action alternative are inadequate to meet the challenge of assessing and certifying a safe and reliable stockpile over
the longer term. It is also DOE's technical judgment that it isimpossible to speculate at this time whether any of the
existing facilities could be retired, because they would be obsolete or redundant, as a result of a decision to construct
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and operate any or all of the three proposed new stewardship facilities. The uncertainties inherent in the R& D nature of
the stewardship program would make that kind of exercise essentially guesswork. The development of machines to
simulate the intricacies of a nuclear detonation requires a highly sophisticated scientific R& D program. It very likely
will take 5 to 10 years to begin obtaining reliable data from the new facilities. Until those facilities are operational,
DOE cannot reliably predict how the additional capabilities they provide will mesh with the capabilities of previously
existing machines to further the goals of the Program. It is only through incremental advances in the state of the
science that decisions can eventually be made regarding the retirement of obsolete or redundant facilities.

DOE is committed to making maximum efficient use of the stewardship capabilities at its disposal. However, it is not
reasonabl e to speculate at this time about how future stewardship requirements might affect existing facilities and
capabilities.

Next Generation Experimental Facilities. Commentors suggested that potential next generation experimental facilities
be analyzed as part of the proposed action. This PEIS includes a discussion of potential next-generation experimental
facilities and the reasons why they are not proposed actions or aternatives (sections 2.5 and 3.3.4). These facilities,
while contemplated on the basis of anticipated technical need, have not reached the stage of design maturity through
R&D for DOE to include a decisionmaking analysis at this time. However, this PEIS does broadly describe, in general
terms or by reference, what is known today about their potential environmental impacts. The environmental impacts
from these facilities as contemplated today would not be significantly different from existing "similar” facilities. By
characterizing the potential impacts in this way, the decisionmaker will be aware of the potential program-level
cumulative impacts of the next-generation facilities when deciding whether to pursue a program of enhanced
experimental capability. If DOE proposes to construct and operate such facilities in the future, appropriate NEPA
review will be performed.

New Weapon Design. Commentors have suggested that the proposal for enhanced experimental capabilitiesis directed
more at the capability to design new weaponsin the absence of nuclear testing than at maintaining the safety and
reliability of the existing stockpile and that stewardship alternatives could be different if the facilities were directed
only at maintaining the existing stockpile. This PEIS explains why these capabilities are needed to maintain the safety
and reliability of a smaller, aging stockpile in the absence of nuclear testing (chapter 2). The existing U.S. stockpile of
nuclear weaponsis highly engineered and technically sophisticated in its design for safety, reliability, and
performance. The stewardship capabilities required to make technical judgments about the existing stockpile are
likewise technically sophisticated; therefore, it would be unreasonable to say that these stewardship capabilities could
not be applied to the design of new weapons, abeit with less confidence than if new weapons could be nuclear tested.

However, the development of new weapon designs requires integrated nuclear testing such as occurs in nuclear
explosive tests. Short of nuclear testing, no single stockpile stewardship activity, nor any combination of activities,
could confirm that a new-design weapon would work. In fact, a key effect of a "zero-yield" CTBT would be to prevent
the confident development of new-design weapons. National security policy requires DOE to maintain the capability to
design and develop new weapons, and it will be a national security policy decision to use or not use that capability.
Choosing not to use enhanced experimental capability for new weapons designs would not change the technical issues
for the existing stockpile and, therefore, the stewardship alternatives would not change.

The issue of new-design weapons is separate from DOE's need to perform modifications to existing weapons that
require research, design, development, and testing. The phrase used in this PEIS, "without the development and
production of new-design weapons,” is meant to convey the fact that the historical continuous cycle of large scale
development and production of new weapons designs replacing older weapon designs has been halted. For example,
during the 1980s, about a dozen new-design weapons were in full-scale development or production. Over the decade,
production of new-design weapons replaced dismantled weapons nearly one for one. Today, only modificationsto
parts of existing weapons are being performed or planned; dismantlement has continued. This resultsin a smaller,
aging stockpile that must be assessed and certified without nuclear testing. Thisis now the primary focus of the
stewardship program.

Nonproliferation. Commentors have suggested that enhanced experimental capability is a proliferation risk. The
national security policy framework discussed in this PEIS seeks a new balance between U.S. arms control and
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nonproliferation objectives and U.S. national security requirements for nuclear deterrence while pursuing these
objectives (section 2.2). In addition, a discussion is provided on some of the more difficult issues that must be
considered in determining the balance, including a discussion of experimental capability (section 2.6). In particular, the
issue of nonproliferation and the proposed NIF was studied in detail. The study, prepared by the DOE Office of Arms
Control and Nonproliferation, has been the subject of extensive public involvement, interagency review, and review by
outside experts. The study concluded that the technical proliferation concerns of NIF are manageable and can therefore
be made acceptable and that NIF can contribute positively to U.S. arms control and nonproliferation policy goals
(appendix section 1.2.1 of Volume I11). NIF is a proliferation concern because of its broader scientific applications and
expected frequent use by researchers worldwide, and, like the other proposed enhanced experimental facilities because
of its possible relevance to the development of new weapon designs. However, the development of new weapon
designs requires integrated testing. None of the proposed facilities, either alone or together, could perform such
integrated testing of new concepts, and therefore cannot replace nuclear testing for the development of new weapon
designs. Therole of these facilities will be to help assess and certify the safety and reliability of the nuclear weapons
remaining in the stockpile in the absence of nuclear testing. The national security policy framework and the technical
issues that drive the proposed action for enhanced experimental capability remain the same.

Subcritical Experiments. With regard to the treatment of ongoing stewardship activities or enhanced experimental
capability, subcritical experiments are an example of how changes in terminology have caused some confusion about
what is evaluated in this PEIS under the No Action alternative. Subcritical experiments have been conducted at NTS
over many years. Historically, operations at NTS have included tests or experiments that included both HE and special
nuclear materials that were intended to produce no nuclear yield or negligible nuclear energy releases. These
experiments frequently remained subcritical (i.e., they did not achieve self-sustaining fission chain reactions). The term
"subcritical experiments’ does not define a new form of activity or mission. It isintended to underscore the fact that in
the future such experiments will be configured to ensure that the condition of criticality cannot be achieved. This issue
has been clarified in the NTS Site-Wide EIS.

3.1.2.3 Safe and Reliable Stockpile

Some commentors have suggested that nuclear weapon reliability is not important in the post-Cold War era. National
security policy as established by the President and Congress requires a safe and reliable stockpile. In order for the
nuclear deterrent to be credible within the current national security policy framework, it must be reliable in a militarily
effective way. A program designed to ensure the safety but not the reliability of the stockpile would require DOE to
speculate on an alternate concept of nuclear deterrence and a national security policy framework to support it. See also
the discussion of denuclearization in section 3.1.2.4.

Commentors have also suggested acceptance of lower standards of reliability as an alternative to enhanced stewardship
capabilities. This PEIS explains how the assessment and certification of nuclear performance is carried out, and how
this process differs from the more conventional statistical methods used for assessing reliability of the nonnuclear
portion of the weapon. Assessment and certification of nuclear performance is a technical judgment by the weapons
laboratories based on scientific theory, experimental data, and computational modeling (sections 2.4.1 and 2.3). The
guestion is not whether to accept a lower standard of nuclear performance (less nuclear explosive yield), but whether
or not thereis a technical basisto confidently know how well the weapon will perform at all. Enhanced stewardship
capability is focused on the technical ability to confidently judge nuclear safety and performance in the absence of
nuclear testing.

Aside from being inconsistent with national security policy, attempting to separate weapon safety and reliability is
more technically complex than it sounds. A modern nuclear weapon is highly integrated in its design for safety,
reliability, and performance. It contains electrical energy sources and many explosive energy sourcesin addition to the
main charge HE. The principal safety concern is accidental detonation of the HE causing dispersal of radioactive
materials (plutonium and uranium). Modern weapons are designed and system-engineered to provide a predictable
response in accident environments (e.g., fire, crush, or drop). However, because of the technical complexity of
potential accident scenarios (i.e., combined environments) and the fact that complete nuclear weapons cannot be used
for experimental data, assessment of the design and the effect of changes that might be occurring due to stockpile
environments must rely on other sources of experimental data and complex computer modeling. Enhanced
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experimental capability specifically related to the weapon secondary is a nuclear performance concern. Enhanced
computational capability in general, and enhanced experimental capability related to the weapon primary in particular,
are both nuclear safety and performance concerns.

3.1.2.4 Description of Alternative Approaches

Commentors have suggested that DOE consider alternative forms of stewardship. While their comments are responded
to in Volume IV, this section discusses DOE's consideration of the broad range of views on this issue. The
Congressiona Research Service report, Nuclear Weapons Stockpile Stewardship: Alternatives for Congress, December
14, 1995, provides a reasonable description of the various viewpoints on alternatives and a framework for discussion.
(The report uses the term stockpile stewardship generically to describe the Stockpile Stewardship and Management
Program.) The following discussion of aternative approachesis taken from the summary of that report.

Denuclearizers would eliminate nuclear weapons worldwide in the foreseeable future, perhaps one to two
decades. Until then, they would have a minimal U.S. stewardship program whose personnel, as curators of
weapons knowledge, would monitor weapons. Restor er s would maintain nuclear weapons with the only proven
method, an ongoing program of research, development, design, testing, and production, downsized to meet post-
Cold War needs. Three intermediate positions seek to maintain weapons indefinitely without nuclear testing.
Remanufactur er s believe that since current weapons have been tested and certified as meeting military
requirements, this Nation can maintain them indefinitely by "remanufacturing”--reproducing them to the exact
specifications of the originals. Remanufacturers would go to great lengths to do so in order to avoid risks that
even dlight changes to warheads might introduce. Enhancer s, who take the Administration's position on
stewardship, see identical remanufacture as impossible. They believe some changes in design, process, and
materials are unavoidable and others are desirable. A robust science program, they hold, is the best that can be
done without testing to monitor warheads, anticipate problems, modify warheads when problems arise, and
revalidate stockpile effectiveness on an ongoing basis. They would have a small manufacturing program.
Maintainersfall between remanufacturers and enhancers. They focus on how to maintain warheads. They prefer
to avoid changes to warheads but would not go to great lengths to do so. They view a strong science program as
essential, but only to the extent that its elements connect directly to maintaining weapons. They emphasize
manufacturing as the ultimate guarantor of U.S. ability to solve warhead problems. They, along with enhancers,
favor some link to testing if confidence cannot be maintained in any other way.

Beyond the broad overview of aternative approaches to stockpile stewardship and management, the main text of the
report discusses variations within each of the five points of view. Given the political and technical complexity of the
Program, many approaches can appear to be distinct or reasonable alternatives for detailed study. In fact, while the
enhancer's viewpoint as described above most closely resembles the Program described in this PEIS, the Program
actually embraces elements of al five viewpoints. The following discussion illustrates this point and focuses on the
main issue(s) that, in DOE's view, eliminate the other approaches as distinct or reasonable alternatives for this PEIS.

Denuclearization. This approach is reflected in this PEIS to the extent that national security policy is pointed toward
the goals of denuclearization. Since the end of the Cold War, more than 8,000 U.S. nuclear weapons have been
dismantled, no new-design weapons are being produced, three former nuclear weapons industrial plants have been
closed, and the United States is observing a nuclear test moratorium and seeking a "zero-yield" CTBT. Maintenance of
a safe and reliable stockpile is not inconsistent with working toward the NPT goal of eliminating nuclear weapons
worldwide at some unspecified time in the future. However, denuclearization is not a reasonable aternative for this
PEIS because it is not feasible based on current national security policy.

The main issue discussed in this section is consideration of an alternative with a very small (10s or 100s) or zero
stockpile. Two of the stockpile sizes analyzed in this PEIS, a START | Treaty- and START |1 protocol -sized stockpile,
are the only ones currently defined and directed by national security policy. The PEIS also analyzes a hypothetical
1,000 weapon stockpile for the purpose of a sensitivity analysis for manufacturing capacity decisions. The NWSM
specifies the types of weapons and quantities of each weapon type by year (section 1.1). The NWSM is developed
based on DOD force structure requirements necessary to maintain nuclear deterrence and comply with existing arms
control treaties while pursuing further arms control reductions. This PEIS explains the complexity of this process and
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why DOE does not believe it reasonable to speculate using a large number of arbitrary assumptions (section 2.2). DOE
has considered that a future national security policy framework could define a path to a smaller stockpile. However,
DOE has the following perspective on this issue.

Stockpile stewardship capabilities are currently viewed by the United States as a means to further U.S. nonproliferation
objectivesin seeking a "zero-yield" CTBT. Likewise, it would be reasonable to assume that U.S. confidence in its
stewardship capabilities would remain as important, if not more important, in future arms control negotiations to
reduce its stockpile further. The path to a very small (10s or 100s) or zero stockpile would require the negotiation of
complex international treaties, most likely with provisions that require intrusive international verification inspections of
nuclear weapons related facilities. Therefore, DOE believes it reasonable to assume that complex treaty negotiations,
when coupled with complex implementation provisions, would likely stretch over several decades. On a gradual path
to avery small or zero stockpile, stockpile size alone would not change the purpose and need, proposed actions, and
aternatives in this PEIS as they relate to stewardship capabilities. The issues of maintaining the core competencies of
the United States in nuclear weapons, and the technical problems of a smaller, aging stockpile in the absence of
nuclear testing, remain the same.

On a gradual path to a very small or zero stockpile, this PEIS eval uates reasonabl e approaches to stockpile
management capability and capacity. At some point on this path, further downsizing of existing industrial plants or the
alternative of consolidating manufacturing functions at stewardship sites would become more attractive as
manufacturing capacity becomes a less important consideration. However, in the near term, the preferred alternative of
downsizing the existing industrial plants would still be a reasonable action because the projected downsizing
investment pays back within a few years through reduced operating expense; in addition, the downsizing actions are
consistent with potential future decisions regarding plant closures. In regard to the proposed action of reestablishing pit
manufacturing capability, DOE does not propose to establish higher manufacturing capacities than are inherent in the
reestablishment of the basic manufacturing capability. In developing the criteria for reasonable stockpile management
aternatives, DOE was careful not to propose the introduction of significant new types of environmental hazards to any
prospective site. On a gradual path to a very small or zero stockpile, stockpile size alone would not change the purpose
and need, proposed actions, and alternatives in this PEIS with regard to stockpile management capabilities and
capacities.

To achieve eventual denuclearization, some commentors have asserted that DOE should adopt a passive curatorship
approach to maintaining the declining nuclear weapons stockpile. The concept of curatorship is already being
implemented at the existing sites in the form of knowledge preservation programs. While not necessary in an era of
continuous development and production of new-design weapons and nuclear testing, knowledge preservation is now
part of DOE's overall effort to maintain core competency in the weapons complex. However, as an inherently
imperfect reconstruction, this effort can never ensure completeness of information nor relevance to future stockpile
problems. More importantly, knowledge preservation does not address the fundamental issue of confidence in future
technical judgments about issues that are yet to arise regarding the safety and performance of the stockpile. In highly
technical matters, confidence arises from having appropriate data to support conclusions. In the absence of nuclear
testing, the science-based approach to stockpile stewardship is focused on achieving the capability to acquire
appropriate data.

From an environmental impact point of view, this PEIS displays the environmental impacts of each site's ongoing
Program operations on an annual basis. The impacts of alternatives for proposed actions are displayed individually on
the same basis. If one assumes that denuclearization leads to eventua site closure, then this PEIS, together with the
Tritium Supply and Recycling PEIS, presents the environmental impacts of closing the four remaining industrial

plants. While this PEIS does not directly consider the closure of the weapons laboratories and NTS, it isnot at all clear
what nuclear weapons capabilities the U.S. would retain even if it decided on a zero stockpile. However, the
environmental impacts of the ongoing Program (No Action alternative) are essentially what would be phased out, with
or without the proposed actions. DOE does not believe that speculative combinations of this data on speculative time
lines provides any useful information for decisionmaking.

Restoration. The restorer's point of view is reflected in this PEIS to the extent that current national security policy
requires DOE to maintain all the historical capabilities of the Program, including the capability for new-design
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weapons and nuclear testing. However, restoration is not a reasonable alternative for this PEIS because it requires a
national security policy decision to reverse the constraints placed on the Program, namely, by resuming nuclear testing
and new-design weapons production.

The environmental impacts of the restoration approach would be the same as those described in this PEIS to the extent
that such a decision did not require manufacturing capacities higher than analyzed in this PEIS. In addition, this PEIS
includes a brief description of the environmental impacts of nuclear testing (section 4.12); the Site-Wide EISfor NTS
contains detailed information.

Remanufacturing . The remanufacturer's point of view is reflected in this PEIS by the fact that remanufacturing to
specification will be attempted when possible and when appropriate to the problem being solved. With more than a
half dozen different weapon types projected to remain in the stockpile, and with each weapon type containing
thousands of parts, remanufacturing will undoubtedly occur for a significant number of repair and replacement
activities. However, remanufacturing is not reasonable as a distinct exclusive alternative to the ongoing stockpile
stewardship program or the proposed action of enhanced experimental capability for the technical reasons discussed
below. In addition, it would not be a reasonable alternative because it does not fully support national security policies
that require the conduct of a science-based stockpile stewardship and maintenance of the capability to design and
produce new weapons.

Remanufacturing weapon components to their original specification, or maintaining weaponsto their original design
specifications, would superficially appear to be a reasonable approach to maintaining the safety and reliability of the
stockpile in the absence of nuclear testing. Precise replication, however, is often not possible. Subtle changesin
materials, processing, and fabrication techniques are an ever-present problem. In some cases, specialty materials and
components become unavailable for commercial or environmental reasons. Implicit in the remanufacturing assumption
is that the design blueprint, manufacturing process, and the materials used are specified in exact detail in every way.
However, thereis an unwritten element of "know how" that knowledgeable and experienced personnel contribute to
any complicated manufacturing process (for this reason, controlling the acquisition of "know-how" isa maor nuclear
weapons nonproliferation objective). Materials and processes are not always specified in important ways because, at
the time, they were not known to be important. The problem isillustrated by the following hypothetical example:

A material produced for a critical weld has a specification for a trace impurity; the manufacturing process consistently
produced the material with a trace impurity less than the maximum allowed and the welds were satisfactory; the
manufacturing process is changed for some reason, such as cost or environmental concerns; the material is now being
produced with less trace impurity than before the process was changed; the material is still within specification;
however, the welds are no longer satisfactory; it was unknown at the time that the higher level of the trace impurity
was hecessary to produce a satisfactory weld.

While remanufacturing sounds ssmplein principle, it is likely in fact to present complex issues of design,
manufacturing process, and material variables. A simplified view of remanufacturing cannot serve as a "stand aone"
manufacturing approach, let alone an alternative approach to enhanced stewardship capability. In the absence of
underground nuclear testing, nuclear components (pits and secondaries) cannot be functionally tested. Stewardship
capabilities provide the analytical tools (experimental and computational) to assess the significance of a problem
observed during surveillance and to decide if the problem should be fixed; and if fixed, to certify that the fix will work
(section 2.4.1). In the past, the decision to fix or not fix an observed problem could be made with nuclear testing
(section 2.3). Stockpile stewardship strategies focus on the basic material science and the enhanced experimental and
computational tools necessary to better predict age-related defects and to make sound technical judgments on nuclear
safety and performance in the absence of nuclear testing.

The DARHT EIS (DOE/EIS-0228, section 2.3.2) provides an additional discussion of the limitations of a
remanufacturing-to-specification approach. It discusses, as an example, the actions taken to evaluate and resolve
unanticipated deterioration of HE in the now-retired W68 warhead for a submarine-launched ballistic missile. In that
case it was necessary to replace the HE with a more chemically stable formulation. In addition, some other materials
were no longer commercially available, requiring changes in the rebuilt weapons. Nuclear testing was ultimately used
to verify that the necessary changes were acceptable. DOE does not consider it feasible to maintain all potentially
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obsolescent commercia sources and processes used for materials in existing weapons; aging would still occur in stored
reserves of such materials.

With regard to stockpile management, remanufacturing without enhanced stewardship capability would also have
notable drawbacks. DOE plans to maintain the capability to produce secondaries, and proposes to reestablish the
capability to produce pits, by producing small quantities (10s) of each annually to maintain capability. This capacity
should be sufficient to replace components attrited from the stockpile by surveillance testing. Remanufacturing these
components, without the enhanced stewardship analytical capability to determineif and when replacement is
necessary, is likely to require higher levels of production than DOE believes necessary to maintain production
capability. Also, remanufacturing a nuclear component to the original specifications will not prevent age-related
problems related to those specifications from recurring. Since these components use plutonium and uranium, radiation
exposure to personnel and generation of radioactive waste would also be higher than necessary. If repeated
remanufacturing were required, further unnecessary risks would result from additional weapon assembly/disassembly
(A/D) operations and additional transport of nuclear components between sites.

From an environmental impact point of view, the remanufacturing concept would have greater impacts for the
proposed action of reestablishing pit capability because DOE proposes to use a cleaner, less waste-generating process
than was used at the Rocky Flats Plant. All other environmental impacts would not be distinguishable from those
described in this PEIS because existing manufacturing processes form the Program baseline.

Maintenance . The maintainer's point of view isreflected in this PEIS to the extent that it is consistent with the No
Action alternative. Under this approach, weapons maintenance would be the focus of stockpile stewardship. This
approach would rely on enhanced surveillance and dual revalidation, whereby the weapons laboratories would conduct
independent technical examinations of weapons to validate their safety and reliability. Any problems that arose would
be solved through either remanufacture or "fixes' proposed by the weapons laboratories. These attributes are all part of
the ongoing Program that will continue into the future. The principal difference between the Program as presented in
this PEIS and this point of view is differing judgment on how much enhanced experimental capability would be
needed to assess and certify a safe and reliable stockpile over the long term. The maintainers believe that less (or no)
additional experimental capability would be required if DOE placed more emphasis on enhanced surveillance and dual
revalidation.

DOE believes that this approach would not provide a sufficient basis for assessing and certifying the safety and
reliability of the stockpile. Although enhanced surveillance will play an important role in the future of the Program, it
serves a limited purpose. Surveillance activities identify stockpile problems through the examination and analysis of
weapons sampled from the stockpile. An enhanced surveillance program would serve to identify problems with greater
confidence and increased warning time. However, it would not provide a sole basis for assessing the significance of the
problem or determining its solution. The ability of the laboratories to validate that the problem has been corrected, in
the absence of nuclear testing, depends on their experimental and computational capabilities. In DOE's judgment, as
explained in section 2.4, those capabilities are inadequate. Therefore, to the extent that maintenance would not provide
sufficient enhanced experimental capability, it is not a reasonable aternative.

From an environmental impact point of view, the maintenance concept is not distinguishable from the impacts of the
No Action aternative for stockpile stewardship and the proposed actions for stockpile management.

3.1.3 Underground Nuclear Testing

The last underground nuclear test conducted by the United States was in 1992. Since then, the United States has
observed a moratorium on underground nuclear testing while pursuinga CTBT. On August 11, 1995, the President
announced that, "one of my Administration's highest priorities is to negotiate a Comprehensive Test Ban Treaty to
reduce the danger posed by nuclear weapons proliferation.” In this announcement, the President also stated that he
would seek a "zero yield" CTBT, which would "ban any nuclear weapon test explosion or any other nuclear explosion
immediately upon entry into force." The President declared his commitment "to do everything possible to conclude the
ComprehensiveTest Ban Treaty negotiations as soon as possible so that a treaty can be signed next year."
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As part of this announcement, the President also stated that he had been assured "that we can meet the challenge of
maintaining our nuclear deterrent under a Comprehensive Test Ban Treaty through a science-based stockpile
stewardship program without nuclear testing." However, the President cautioned that "while | am optimistic that the
stockpile stewardship program will be successful, as President, | cannot dismiss the possibility, however unlikely, that
the program will fall short of its objectives.” The President went on to say further: "In the event that | were informed
by the Secretary of Defense and Secretary of Energy ... that a high level of confidence in the safety or reliability of a
nuclear weapons type which the Secretaries consider to be critical to our nuclear deterrent could no longer be certified,
| would be prepared, in consultation with Congress, to exercise our “supreme national interests rights under the
Comprehensive Test Ban Treaty in order to conduct whatever testing might be required.”

One of the primary purposes of the Stockpile Stewardship and Management PEIS is to evaluate ways of maintaining a
continued safe and reliable nuclear deterrent in the absence of nuclear testing. Thus, the proposal described in this
PEIS does not include nuclear testing. However, because it is possible--although not probable--that the United States
might one day exercise its "supreme national interests" rights and conduct underground nuclear testing to certify the
safety and reliability of its nuclear weapons, this PEIS and the NTS Site-Wide EIS include an analysis of the
environmental impacts of underground nuclear testing at NTS.

3.1.4 No Action Alter native

Under the No Action alternative, DOE would not take the actions proposed in this PEIS. Activities associated with
stockpile stewardship and management would continue at the Complex sites using existing facilities, and no significant
changes would occur.

With regards to stockpile stewardship, under the No Action aternative, activities at the three weapons laboratories
(LANL, LLNL, and SNL) and NTS would continue using existing experimental facilities, but the proposed new
experimental facilities would not be constructed. The major No Action facilities for the various stockpile stewardship
functions include: the DARHT Facility and the Pulsed High Energy Machine Emitting X-Rays (PHERMEX) Facility
at LANL, the Flash X-Ray (FXR) Facility at LLNL, and the Big Explosives Experimental Facility (BEEF) at NTS for
studying the physics of the weapons primary; the Nova Facility at LLNL and the Pegasus Il Facility at LANL for
studying physics of the weapons secondary; and the Saturn and Particle Beam Fusion Accelerator (PBFA) Facilities at
SNL for studying weapon effects. These facilities are more fully described in section 3.3, while the mgjor activities at
sites involved with stockpile stewardship are described in section 3.2.

Under the No Action aternative, stockpile management functions would remain at their current locations, no further
rightsizing or consolidation beyond currently planned initiatives would take place, and pit manufacturing capability
would not be reestablished. The major No Action facilities for the various stockpile management functions include:
A/D and HE fabrication at Pantex; secondary and case fabrication at Y -12; nonnuclear fabrication facilities primarily
at Kansas City Plant (KCP), with smaller capabilitiesat LANL and SNL; R&D plutonium fabrication capabilities at
LANL and LLNL; and tritium supply and recycling facilities at SRS per the decisions in the Tritium Supply and
Recycling ROD. These facilities are more fully described in section 3.4, while the major activities at sites involved
with stockpile management are described in section 3.2.

From a programmatic perspective, the No Action alternative would not ensure DOE's ability to maintain core U.S.
competencies in nuclear weaponsin the long term while also maintaining a safe and reliable, smaller, aging U.S.
stockpile. Because this is not acceptable, the No Action alternative is not considered to be reasonable. However, in
accordance with the CEQ regulations, the No Action alternative is presented and assessed in this PEIS.

3.2 Alternative Sites

Eight locations (ORR, SRS, KCP, Pantex, LANL, LLNL, SNL, and NTS) are being considered as alternative sites for
stockpile stewardship and management missions. All of these sites are currently performing DOE Office of the
Assistant Secretary for Defense Programs (DP) activities.
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3.2.1 Site Selection

One important strategy of the Stockpile Stewardship and Management Program is to maximize the use of existing
infrastructure and facilities as the Complex transitions to be smaller and more efficient in the 21st century.
Consequently, only those sites with existing infrastructure or facilities capable of supporting a given stockpile
stewardship or stockpile management mission are considered reasonable site aternatives for detailed study in this
PEIS. Sites without a technical infrastructure or facilities for a given mission would require significant new
construction that would be costly and would create excessive technical risk compared to sites with existing
infrastructure and facilities.

For stockpile stewardship, the three existing weapons laboratories and NTS are being considered for new or upgraded
stockpile stewardship facilities. This is because the weapons testing mission and stockpile stewardship have always
been primary responsibilities of the weapons laboratories and NTS, and existing facilities and capabilities can be built
upon to meet the stewardship mission.

For stockpile management, all of the eight current Complex sites could be considered for one or more stockpile
management functions. The three weapons |aboratories and NTS have various production and manufacturing
capabilities and infrastructure that could be improved upon to meet the stockpile management missions. As an
example, for the A/D mission there are two reasonable site alternatives: Pantex, which currently performs this mission
and has facilities that could be downsized for the future A/D mission; and NTS, which has a relatively new facility
known as the Device Assembly Facility that could be upgraded and expanded to perform the A/D mission. Other sites,
such as SRS or ORR, that do not have existing facilities or experience necessary to perform the A/D mission, are
unreasonabl e options relative to the sites that have existing A/D facilities. This samelogic is similarly applied for the
other stockpile management missions.

3.2.2 Oak Ridge Reservation

ORR covers approximately 13,980 hectares (ha) (34,545 acres) in Oak Ridge, TN. ORR contains the Oak Ridge
National Laboratory (ORNL), Y-12, and the < k-25 site (k-25). the primary focus of ornl is on conducting basic and
applied scientific research and technology development. y-12 engages in national security activities, which are
included in this peis. the oak ridge gaseous diffusion plant, which has been shut down, islocated at k-25. k-25 now
serves as an operations center for environmental restoration and waste management programs.

Table 3.2.2-1.-- Current Major Missions at Oak Ridge Reservation

Mission Description Sponsor
Weapon Components || Maintain capability to fabricate uranium and Defense Programs (DP)
lithium components and parts for nuclear weapons
Stockpile Evaluation of components and subsystems returned || Defense Programs (DP)
Surveillance from the stockpile
Uranium and Lithium || Store enriched uranium, depleted uranium, and Defense Programs (DP)
Storage lithium materials and parts
Dismantlement Dismantle nuclear weapon secondaries returned Defense Programs (DP)
from the stockpile
Specia Nuclear Process uranium Defense Programs (DP); Nuclear
Material Energy (NE)
Test Devices Provide support to weapons laboratories Defense Programs (DP)
| Environmental HWaste management and decontamination and H Environmental Management (EM) ‘
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Restoration and decommissioning activities at Oak Ridge National
Waste Management Laboratory and K-25
Research and Oak Ridge National Laboratory basic research and || Energy Research (ER); Environment,
Development development in energy, health, and environment Safety, and Health (EH); Nuclear
Energy (NE)
| sotope Production Oak Ridge National Laboratory produces Nuclear Energy (NE)
radioactive and stable isotopes not available
elsewhere

Y -12 receives, processes, and provides interim storage for unirradiated enriched uranium returned from dismantled
weapons and DOE sites as described in the Environmental Assessment and Finding of No Sgnificant Impact, Proposed
Interim Storage of Enriched Uranium Above the Maximum Historical Level at the Y-12 Plant, Oak Ridge, Tennessee
(DOE/EA-0929). The capacity of existing processing and storage facilities is sufficient to accommodate all of the
forecasted amounts of enriched uranium that would be placed in interim storage. The current missions and functions
are described in table 3.2.2-1.

Defense Program Activities. The ORR DP assignments are performed at Y-12 and include maintaining the capability
to produce secondaries and cases for nuclear weapons, storing and processing uranium and lithium materials and parts,
dismantling nuclear weapons secondaries returned from the stockpile, and providing special production support to
DOE weapons laboratories and to other DOE programs. To accomplish its storage mission, some processing of special
nuclear materials may be required to recover materials from the returned secondaries. In addition, Y -12 performs
stockpile surveillance activities on the components it produces.

3.2.3 Savannah River Site

SRS, located on approximately 80,130 ha (198,000 acres) near Aiken, SC, was established in 1950. The major nuclear
facilities at SRS have included fuel and target fabrication facilities, nuclear material production reactors, chemical
separation plants used for recovery of plutonium and uranium isotopes, a uranium fuel processing area, and the
Savannah River Technology Center, which provides process support. Historically, DOE has produced tritium at SRS;
however, DOE has not produced new tritium since 1988. Plutonium and spent nuclear fuel processing to produce
material for nuclear weapons at SRS, have been terminated. DOE is currently preparing a separate EIS to explore the
use of these facilities to stabilize existing quantities of plutonium residues as well as other nuclear materials. Tritium
recycling operations will continue at SRS with the Replacement Tritium Facility conducting the mgority of these
operations. Tritium decays and must be replaced periodically to meet weapons specifications. Tritium recycling
facilities empty tritium from weapons reservoirs, purify it to eliminate the helium decay product, and fill replacement
reservoirs with specification tritium for nuclear stockpile weapons. Filled reservoirs are delivered to Pantex for
weapons assembly and directly to the Department of Defense as replacements for weapons reservoirs. As part of the
previous nonnuclear consolidation, SRS is also in the process of receiving some of the tritium processing and reservoir
surveillance functions previously performed at the Mound Plant in Miamisburg, OH. The current missions at SRS are
shown in table 3.2.3-1.

Table 3.2.3-1.-- Current Major Missions at Savannah River Site

| Mission | Description | Sponsor
Tritium Recycling and Operate H-Area tritium facilities Defense Programs (DP)
Reservoir Surveillance
Stockpile Surveillance Evaluation of reservoir components returned from Defense Programs (DP)
stockpile
Research and Savannah River Technology Center technical support ||Defense Programs (DP);
Development of Defense Programs, Environmental Management, Environmental Management
and Nuclear Energy programs (EM); Nuclear Energy (NE)
[ ] 1 1
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Stabilize Targets, Spent Operate F- and H-Canyons Environmental Management

Nuclear Fuels, and Other (EM)

Nuclear Materials

Waste Management Operate waste processing facilities Environmental Management
(EM)

Environmental Monitoring ||Operate remediation facilities Environmental Management

and Restoration (EM)

|Space Program Support | |Provide plutonium-238 for space program missions  [[Nuclear Energy (NE) |

Defense Program Activities. In the past, the SRS complex for the production of nuclear materials consisted of five
reactors (the C-, K-, L-, P-, and R-Reactors) in addition to a fuel and target fabrication plant, two target and spent
nuclear fuel chemical separation plants, a tritium-target processing facility, a heavy water rework facility, and waste
management facilities.

The K-Reactor, the last operational reactor, was put into cold standby status in 1992 with no planned provision for
restart. SRS is now conducting tritium-recycling operations in support of stockpile requirements using dismantled
weapons as the tritium supply source.

3.2.4 Kansas City Plant

KCP is situated on approximately 57 ha (141 acres) of the 121-ha (300-acre) Bannister Federal Complex, which is
located within incorporated city limits 19 km (12 mi) south of the downtown center of Kansas City, MO. The plant
shares the Bannister Federal Complex site with other Federal agencies: the General Services Administration, the U.S.
Marine Corps, the Federal Aviation Administration, the National Archives, and the Internal Revenue Service, among
others.

K CP produces and procures nonnuclear electrical, electronic, electromechanical, mechanical, plastic, and
nonfissionable metal components for the nuclear weapons program. Current missions at KCP are shown in table 3.2.4-
1

Table 3.2.4-1.-- Current Major Missions at Kansas City Plant

| Mission | Description | Sponsor |
(N:grr:]rggcrllﬂ Manufacture electrical, electronic, electromechanical, plastic, and metallic Er?)fgepaﬁs
Esbrication components; fuzing and firing systems; and composite structures (DP)
, . Defense
Telemetry A bly Manufg(i:él;re telemetry assemblies and neutron detectors for flight test E’ro%rams
assem DP
E: gEnqglr]%ment Manufacture test equipment capable of performing electrical and mechanical Er%fspaﬁs
Esbrication tests on nonnuclear weapon components (DP)
Defense
Stockpile Surveillance||Evaluation of components and subsystems returned from stockpile Programs
(DP)

Defense Program Activities. KCP is currently the principal nonnuclear fabrication facility within the Complex. As
such, KCP produces a variety of nonnuclear components and provides surveillance testing and repair services for these
components.
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3.2.5 Pantex Plant

Pantex is located about 27 km (17 mi) northeast of Amarillo, TX, on approximately 4,119 ha (10,177 acres) of DOE-
owned land. Pantex missions are the fabrication of chemical HE for nuclear weapons, assembly, disassembly,
maintenance, and surveillance of nuclear weapons in the stockpile, dismantlement of nuclear weapons being retired
from the stockpile, and interim storage of plutonium components from dismantled weapons. Weapons activities
involve the handling (but not processing) of uranium, plutonium, and tritium components, as well as a variety of
nonradioactive hazardous or toxic chemicals. The current Pantex missions and functions are listed in table 3.2.5-1.

In the near term, weapons dismantlement and plutonium pit storage activities will dominate activities at Pantex.
Although analysis in the Environmental Assessment for Interim Storage of Plutonium Components (DOE/EA-0812)
found that Pantex has a sufficient number of storage magazines to safely accommodate 20,000 pits, Pantex only has
authority to provide interim storage for up to 12,000 pits as described in a Finding of No Significant Impact (59 FR
3674) on January 26, 1994. Decisions regarding additional pit storage beyond 12,000 pits are being considered in the
Environmental Impact Statement for the Continued Operation of the Pantex Plant and Associated Storage of Nuclear
Weapon Components (DOE/EIS-0225).

Defense Program Activities. The main mission of Pantex isthe A/D of nuclear weapons. Other than HE, virtually all
other components of the weapons come from other DOE or DOD sites. Modification, maintenance, and repair activity
at Pantex involves the disassembly of nuclear weapons so that one or more of the components can be repaired,
replaced, or modified. After replacing components, the weapons are reassembled and returned to the stockpile. Pantex
surveillance activities involve weapon disassembly, |aboratory testing of various components, and rebuilding weapons
for shipment back to the stockpile. Production of HE components includes processing and machining main charge
subassemblies and fabrication of mock components for use in weapon test assemblies, manufacturing small HE
components, producing a variety of explosive materials from chemical reactants and commercially produced
explosives, and evaluating explosive materials and components through a variety of analytical, mechanical, and
explosive tests. Retired weapon dismantlement is the predominant current activity at Pantex. Weapons are returned
from DOD, disassembled, and components are either destroyed, reclaimed, or returned to the original manufacturer.
The exception is plutonium pits, which are stored onsite on an interim basis.

Table 3.2.5-1.-- Current Major Missions at Pantex Plant

| Mission [ Description [ Sponsor
Weapons . Assemble and disassemble nuclear Defense Programs (DP)
Assembly/Disassembly  ||weapons as necessary

|Weapons Dismantlement |[Dismantle nuclear weapons no longer required |Defense Programs (DP)
|Weapons Maintenance  |[Retrofit, maintain, and repair stockpile weapons |Defense Programs (DP)
|Stockpile Surveillance  ||Disassembly and inspection |Defense Programs (DP)
g'gh Explosive Manufacture for use in nuclear weapons Defense Programs (DP)

omponents
IPlutonium Storage |Provide interim storage of pits |Defense Programs (DP)

Assemble nuclear explosive-like

Test/training Programs blies for training or flight test Defense Programs (DP)
Waste Management Provide waste management and decontamination and Environmental
decommissioning activities Management (EM)

3.2.6 Los Alamos National Laboratory

LANL was established as a huclear weapons design laboratory in 1943 and was formerly known as the Los Alamos
Scientific Laboratory. Itsfacilities are located on about 11,300 ha (28,000 acres) about 40 km (25 mi) northwest of
Santa Fe, NM.
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LANL isamultidisiciplinary research facility engaged in a variety of programs for DOE and other Government
agencies. Its primary mission is the nuclear weapons Stockpile Stewardship and Management Program and related
emergency response, arms control, and nonproliferation and environmental activities. It conducts R&D activitiesin the
basic sciences, mathematics, and computing with applications to these mission areas and to a broad range of programs
including: nonnuclear defense; nuclear and nonnuclear energy; atmospheric, space, and geosciences; bioscience and
biotechnology; and the environment. Table 3.2.6-1 illustrates current missions at LANL. A more detailed discussion of
the complete spectrum of laboratory activities can be found in the current LANL Institutional Plan, which is
unclassified and available to the public.

Table 3.2.6-1.-- Current Major Missions at Los Alamos National Laboratory

| Misson | Description | Primary Sponsor |
Nuclear Weapons Stockpile stewardship; production of nonnuclear components; pit Defense Programs
P surveillance; tritium production R&D (DP)

Nonproliferation and
National Security
(NN)

Arms Control and ||Intelligence analysis, technology R&D; treaty verification; fissile material
Nonproliferation |[control; counterproliferation analysis

Energy Research, |[Neutron science (e.g., at LANSCE); scientific computing; fusion energy;

Science and health and environmental research; high energy and nuclear physics; basic Energy Research

Technology energy sciences (ER)
Energy Efficiency
Egg??élo Foss |, nuclear and Renewable
> Energy (EE)
Environmental Environmental restoration; waste management and treatment Environmental
Management (EM)

DOD and various
other agencies

Work for Others ||Conventional weapons; computing, modeling and simulation

In regard to nuclear weapons, LANL isresponsible for the design of the nuclear explosive package in certain U.S.
weapons (LLNL has this responsibility for other weapons.) LANL maintains research, design, development, testing
(including nuclear testing), surveillance, assessment, and certification capabilities in support of the Stockpile
Stewardship and Management Program. In addition, since the end of the Cold War, LANL now conducts the pit
surveillance program and some manufacturing of nonnuclear components due to termination of the nuclear weapons
mission at the Mound, Pinellas, and Rocky Flats Plants.

3.2.7 Lawrence Livermore National Laboratory

LLNL was established as a nuclear weapons design laboratory in 1952 and was formerly known as the Lawrence
Radiation Laboratory. Itsfacilities are located on about 332 ha (821 acres) in Livermore, CA. A 2,800-ha (7,000-acre)
auxiliary testing range known as Site 300 is |ocated about 29 km (18 mi) east of the Livermore Site. Site 300 is used
primarily for HE testing and other experimentation, such as particle beam research.

LLNL isamultidisiciplinary research facility engaged in a variety of programs for DOE and other Government
agencies. Its primary mission is the nuclear weapons stewardship program and related emergency response, arms
control, and nonproliferation activities. It conducts research and development activities in the basic sciences,
mathematics, and computing, with applications to these mission areas and to a broad range of programs including:
nonnuclear defense; nuclear and nonnuclear energy; atmospheric, space, and geosciences; bioscience and
biotechnology; and the environment. Table 3.2.7-1 illustrates current missions at LLNL. A more detailed discussion of
the complete spectrum of laboratory activities can be found in the current LLNL Institutional Plan which is
unclassified and available to the public. In regard to nuclear weapons, LLNL is responsible for the design of the
nuclear explosive package in certain U.S. weapons (LANL has this responsibility for other weapons). LLNL maintains
research, design, development, testing (including nuclear testing), surveillance, assessment, and certification
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capabilitiesin support of the Stockpile Stewardship and Management Program.

Table 3.2.7-1.-- Current Major Missions at Lawrence Livermore National Laboratory

| Misson | Description | Primary Sponsor |
INuclear Weapons ||Stockpile stewardship |Defense Programs (DP) |
Arms Control and ||Intelligence analysis; treaty verification; fissile material control; Nonproliferation and
Nonproliferation ||counterproliferation analysis National Security (NN)
Energy Research,

Scientific computing; fusion energy; health and environmental

Science and T R ; Energy Research (ER)

Technology research; high energy and nuclear physics; basic energy sciences

Energy . -

Technology Nuclear safety; uranium - AVLIS Nuclear Energy (NE)

Environmental Environmental restoration; waste management and treatment Environmental
Management (EM)

IRadioactive Waste ||Repository studies |Radioactive Waste (RW)|

DOD and various other

Work for Others ||Conventional weapons; space agencies

Note: AVLIS - Atomic Vapor Laser |sotope Separation.
3.2.8 Sandia National Laboratories

SNL was established as a nuclear weapons design laboratory in 1945. Its facilities are in three locations in the
continental United States: Albuquerque, NM; Livermore, CA; and Tonopah, NV. The facilities discussed in this
document refer only to the main Albuquerque site, which islocated on about 1,150 ha (2,842 acres) of DOE property
on Kirtland Air Force Base and an additional 6,072 ha (15,003 acres) provided to DOE through ingrant land from
Kirtland Air Force Base, the State of New Mexico, and |sleta Pueblo.

SNL isa multidisiciplinary research and engineering facility engaged in a variety of programs for DOE and other
Government agencies. Its primary mission is the nuclear weapons Stewardship and Management Program and related
emergency, arms control, and nonproliferation activities. In addition, it conducts R& D activities in advanced
manufacturing, electronics, information, pulsed power, energy, environment, transportation, and biomedical
technologies. Table 3.2.8-1 illustrates current missions at SNL. A more detailed discussion of the complete spectrum
of laboratory activities can be found in the current SNL Institutional Plan, which is unclassified and available to the
public.

In regard to nuclear weapons, SNL is responsible for the design of nonnuclear components and related system
engineering. It maintains research, design, development, testing (including nuclear testing), surveillance, assessment,
and certification capabilities in support of the Program. In addition, because of the end of the Cold War, SNL now
performs some nonnuclear manufacturing functions due to termination of the nuclear weapons mission at the Mound
and Pinellas Plants.

Table 3.2.8-1.-- Current Major Missions at Sandia National Laboratories

| Misson | Description [ Primary Sponsor |

Nuclear Stockpile stewardship; nonnuclear component

Weapons production Defense Programs (DP)

Arms Control Intelligence support; policy analysis; verification and

and g pport, policy ysis Nonproliferation and National Security (NN)
. . __||control

Nonproliferation

Energy
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R ch Electric, geothermal, solar, wind and photovoltaics; ||Energy Efficiency and Renewable Energy

: coal, gas and petroleum; fusion; basic energy (EE); Fossil Energy (FE); Energy Research
Science and :
sciences (ER)
Technology
Environmentally conscious manufacturing;
Environmental ||environmental restoration; waste management; Environmental Management (EM)

HazMat transport

Satellites; arming, fuzing, and firing systems;
probabilistic risk assessment; transport packaging

Work for Others DOD and various other agencies

3.2.9 Nevada Test Site

NTS occupies approximately 351,000 ha (867,000 acres) in the southeastern part of Nye County in southern Nevada.
NTSislocated about 104 km (65 mi) northwest of Las Vegas. It is a remote, secure facility that maintains the
capability for conducting underground testing of nuclear weapons and evaluating the effects of nuclear weapons on
military communications systems, electronics, satellites, sensors, and other materials. Thefirst nuclear test at NTS was
conducted in January 1951. Since the signing of the Threshold Test Ban Treaty in 1974, it has been the only U.S. site
used for nuclear weapons testing. Approximately one-third of the land (located in the eastern and northwestern
portions of the site) has been used for nuclear weapons testing, one-third (located in the western portion of the site)
has been reserved for future missions, and one-third has been reserved for R& D and other facility requirements.
Facilities include nuclear device assembly, diagnostic canister assembly, hazardous liquid spill, and the radioactive
waste management site. In addition, Yucca Mountain, an area on the southwestern boundary of the site, is being
evaluated by DOE for siting of a spent nuclear fuel and high-level waste (HLW) repository. While the primary
purpose of YuccaMountain isfor commercial HLW, it is also slated to receive some defense HLW.

Activities at NTS are concentrated in several general areas. Most of the onsite work is related to DP activities,

although there are DOE Office of Environmental Management (EM), other DOE, and non-DOE activitiesas well. NTS
isaunique facility because it is a large open area into which accessis tightly controlled, it has a substantial
infrastructure, and it has the capability to handle and run tests with hazardous or radioactive materials. Because of
these factors, activities other than nuclear testing, such as mobile missile transporter tests and nuclear rocket tests, have
been carried out for other Federal departments and agencies. The current missions and functions of NTS are shown in
table 3.2.9-1.

Defense Program Activities. The primary DP mission at NTS is to help ensure the safety and reliability of the Nation's
nuclear weapons stockpile. This stewardship program includes maintaining the readiness and capability to conduct
underground nuclear weapons tests and conducting such tests if so directed by the President. Other aspects of stockpile
stewardship also include conventional HE tests, dynamic experiments, and hydrodynamic testing. The Nuclear
Emergency Search Team based at NTS maintains the readiness to respond to any type of nuclear emergency, including
search and identification for lost or stolen weapons, and training exercises related to nuclear bomb and radiation
dispersal threats.

Table 3.2.9-1.-- Current Major Missions at Nevada Test Site

| Misson | Description | Sponsor
Stockpile stewardship activities, including maintenance of
Defense Program readiness to conduct underground nuclear tests, if directed Defense Programs (DP)
Waste Safe and permanent disposal of waste through disposal on
M anagement NTS or to offsite commercial waste treatment or disposal Environmental Management (EM)
« facilities
Environmental e . .
Restoration Identification and cleanup of contaminated areas Environmental Management (EM)
Nondefense .- . Environmental Management
Research and Original research efforts by DOE, other Federal agencies, and (EM): Energy Research (ER): and
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Development universities others
Provides for the use of NTS areas and facilities by other
Work for Others ||groups and agencies for activities such as military training DOD and various other agencies
exercises

NTS has also been a key site for past effortsin the areas of nuclear nonproliferation and verification of international
treaties. This work was exemplified recently by the Joint Treaty Verification Project, a cooperative effort between the
United States and the former Soviet Union.

North Las Vegas Facility . Located on a 32-ha (80-acre) site in the city of North Las Vegas, NV, the North Las Vegas
Facility supports the DOE Nevada Operations Office and LLNL, LANL, and SNL weaponstest programs and is
considered an adjunct to NTS. The facility supports test prestaging activities and fabrication, assembly, and testing of
field diagnostic systems that collect data from NTS weapons testing activities. This facility is being considered as an
alternative location for NIF and is described more fully in appendix I.

3.3 Stockpile Stewar dship Enhanced Experimental Capability

Historically, nuclear testing has provided unambiguous high confidence in the safety and reliability of weaponsin the
stockpile. Without additional underground nuclear testing, DOE must rely on experimental and computational
capabilities, especially in weapons physics, to predict the consequences of the complex problems that are likely to
occur in an aging stockpile. Without these enhanced capabilities, DOE will lack the ability to adequately evaluate some
safety and reliability issues, which could significantly affect the Nation's confidence in the stockpile. It is also possible
that, without these enhanced capabilities, DOE could not certify the acceptability of certain weapons components
repaired or modified to address future safety or reliability issues.

The physical principles involved in nuclear weapons call for a range of experimental capabilitiesto provide data.
These capabilities differ in time and energy density (related to temperature and pressure), and they are complementary
rather than duplicative, because they serve different needs. These aboveground sources of experimental data can be
categorized most easily by time; that is, by the duration of the output pulse of the data. Thermonuclear processes vary

in time down to the nanosecond range. 2 For example, powerful lasers do the best job of producing experimental data
at the highest temperatures (millions of degrees) in the laboratory, but only for very short time intervals. Multi-
nanosecond pul sed-power sources do the best job of producing very energetic pulses of x radiation in that time period,
but at moderate temperatures. And microsecond pul sed-power sources and HE do the best job of providing an
energetic but controlled hydrodynamic "push” in that time period for simulation and study of complex hydrodynamic

phenomena. 2 The three weapons |aboratories are also complementary in providing these technologies. The powerful
laser capability is centered at LLNL, the nanosecond pulsed-power capability is centered at SNL, and the microsecond
pulsed-power capability is centered at LANL.

As discussed in chapter 2, the historical stockpile data indicate that problems are likely to develop in the aging
stockpile that will require certified repairs or replacements without nuclear testing. Thus, U.S. national security policy
in pursuit of a"zero yield" CTBT calls for the aggressive pursuit of enhanced experimental capabilitiesto help ensure
a safe and reliable stockpile without additional nuclear testing. Therefore, DOE has included the detailed project-
specific analyses for the proposed facilities (NIF, CFF, and Atlas) in this PEIS. Enhanced experimental facilities
considered in this PEIS are those that either require or may require budget "line item™ authorization from Congress.
Next generation facilities are discussed in section 3.3.4. Within the next several years, it is expected that the weapons
laboratories may request DOE authorization to begin the formal Congressional budget "line item™ process for these
facilities. NEPA documentation would be completed as a normal part of this process.

The nuclear weapons phenomena involved in enhanced experimental capability can be broadly grouped into three
categories: physics of nuclear weapons primaries, physics of nuclear weapons secondaries, and weapons effects. Table
3.3-1 depicts the proposed alternatives and facilities for enhanced experimental capability.
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Table 3.3-1.-- Stockpile Stewardship Enhanced Experimental Capability Alternatives

Capability LANL ||LLNL [[SNL ||NTS

Physics of Nuclear Weapons Primaries

No Action X X X
Contained Firing Facility 4 X

Physics of Nuclear Weapons Secondaries 2

No Action X X

National Ignition Facility 2 X X X X
Atlas Facility 2 X

Weapons Effects

No Action & X

3.3.1 Physics of Nuclear Weapons Primaries

Primary implosion is initiated by detonating a layer of chemical HE that surrounds the plutonium pit. The HE drives
the pit material into a compressed mass at the center of the primary assembly, resulting in a fission reaction. With
respect to the physics phenomena from the implosion of the primary, the experimental facilities provide physics
validation, material behavior information, improved understanding of the implosion, and the ability to assess age-
related defects. LANL and LLNL have been conducting basic work in these areas for many years. However, in the
absence of additional nuclear testing, new and improved capabilities are needed. Proposed new facilities and site
alternatives under consideration, along with the existing facilities which are part of the No Action aternative, are
discussed below.

3.3.1.1 No Action

The principal diagnostic tools DOE currently uses to study nuclear weapons primaries are hydrodynamic tests and
dynamic experiments. Hydrodynamic tests examine interactions among parts of the weapons primary. Dynamic
experiments explore broader issues regarding materials science. Under the No Action alternative, DOE would continue
to use the hydrodynamic testing facilities currently available at LANL, LLNL, and NTS, and a new facility planned for
LANL. The FXR Facility at LLNL Site 300 has been in continuous operation since 1983. The FXR Facility uses linear
induction accelerator technology for high-speed radiography. DOE does not perform dynamic experiments with
plutonium at LLNL because the necessary infrastructure is not in place at Site 300. The PHERMEX Facility has been
in continuous operation at LANL since 1963. The PHERMEX Facility uses a radio-frequency accelerator designed for
high-speed radiography at LANL. Because neither the FXR Facility nor the PHERMEX Facility is capable of
providing the degree of resolution, intensity, rapid time sequencing, or three-dimensional views that are now needed to
provide answers to current questions regarding weapons condition or performance, DOE has decided to construct and
operate a new facility (DARHT) at LANL.

The DARHT Facility will consist of a new accelerator building with two accelerator halls to provide two perpendicular
lines-of-sight, which will enable two radiographic images to be captured simultaneously or sequentially and will
provide a capability to perform three-dimensional diagnostics of a simulated nuclear weapon primary. Most tests and
experiments at the DARHT Facility would be conducted inside of modular steel containment vessels. In the future,
DOE may perform dynamic experiments with plutonium at the DARHT Facility; these experiments would be
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conducted in specially designed double-walled containment vessels. DOE has analyzed the environmental impacts of
this proposal; the DARHT Facility Final EIS (DOE/EIS-0228) was published in August 1995 and on October 10, 1995,
DOE issued its ROD to proceed with the facility. Construction of the facility was enjoined by the U.S. District Court
for the District of New Mexico on January 27, 1995, pending completion of the EIS and ROD. Following the ROD,
DOE filed motion for dissolution of the injunction. On April 16, 1996, the U.S. District Court concluded that the
purpose of the injunction had been satisfied, and therefore lifted the injunction and dismissed the case.

For the purposes of this PEIS, DOE includes DARHT as an existing facility at LANL because DOE has reached an
independent decision to construct and operate the facility. Under al alternatives considered in this PEIS, including the
No Action aternative, DOE would complete construction and operate both axes of the DARHT Facility. When
DARHT becomes operational, DOE would phase out operation of the PHERMEX Facility. Modular steel containment
vessels would be used at the DARHT Facility firing site to contain emissions and debris from selected hydrodynamic
tests and dynamic experiments; any experiments involving plutonium would always be conducted inside a specialy
designed double-walled steel vessal.

Besides LANL and LLNL, NTS has some hydrodynamic testing facilities in place. In addition to its past underground
nuclear testing program, DOE has conducted underground and aboveground hydrodynamic tests at NTS. For example,
BEEF is used to study hydrodynamic motion associated with HE detonations, however, BEEF does not include a high
resolution radiographic diagnostic capability.

3.3.1.2 Proposed Contained Firing Facility

As discussed previoudly, both LANL and LLNL are considered necessary for the continued development of the
science-based stockpile stewardship program. In this regard both laboratories will continue to utilize and improve
radiographic hydrodynamic test capability.

Table 3.3.1.2-1.-- Contained Firing Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 64
Peak electrical demand (MWe) 0.1
Concrete (m3) 3,000
Stedl (1) 1,500
Gasoline, diesel, and lube oil (L) 56,800
Industrial gases £ (m3) 4,300
Water (L) 3,790,000
Land (ha) 12
Employment

Total employment (worker years) 60
Peak employment (workers) 30
Construction period (years) 2

The proposed CFF would augment and upgrade the existing FXR Facility at LLNL's Site 300. The containment
enclosure would provide for containment of hydrodynamic tests and reduce the environmental, safety, and health
impacts of current outdoor testing. The enclosure will also improve the quality of diagnostics data derived from testing
by better controlling experimental conditions. Tables 3.3.1.2-1 through 3.3.1.2-3 show CFF construction and operating
reguirements and waste volumes. More detailed information about CFF can be found in appendix section A.2.2 and in
the project-specific analysis presented in appendix J.
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Table 3.3.1.2-2.-- Contained Firing Facility Annual Operation Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 1,600
Peak electrical demand (MWe) 1.2
Liquid fuel (L) 2,650
Natural gas & (m3) None
Water (L) 2,300,000
Coal (t) None
Plant Footprint (ha) 04
Employment (Workers) 62

Table 3.3.1.2-3.-- Contained Firing Facility Waste Volumes (100 Tests Per Year)

Average Annual Volume Generated || Annual Volume Generated Annual Volume Effluent

Category from Construction from Operation from Operation
(m% (m®) (m)

ILow-L evel |
ILiquid  |[None [None [None |
Solid None 9010 901l
IMixed Low-L evel |
ILiquid  [[None [None [None |
Solid None 1012 10
IHazar dous
Liquid ||None gl3 8
ISolid  |[None |4 |4 |
INonhazar dous (Sanitary) |
Liquid {1,420 284 14 284
Solid |64 138 13
INonhazar dous (Other) |
lLiquid  [[None [None [None |
ISolid  |[None [None [None |

3.3.2 Physics of Nuclear Weapons Secondaries

The energy released by the fission of the nuclear weapons primary activates the secondary assembly, creating a
thermonuclear (fusion) explosion. The physics of nuclear weapons secondaries deals with the interaction of many
dynamic physics processes, including hydrodynamics, thermodynamics, fission, and fusion. With respect to the
phenomena of the physics from the thermonuclear explosion of the secondary, the experimental facilities provide

improved understanding of thermonuclear ignition, secondary physics validation, and material behavior information.
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LANL and LLNL have been conducting basic work in these areas for many years. However, without additional nuclear
testing, new and improved capabilities are needed. The proposed new facilities and site alternatives under
consideration are discussed below. Some of the facilities may also be useful for investigating physics phenomena
related to nuclear weapons primaries and weapons effects. The capabilities that would be provided by the proposed NIF
and the Atlas Facility are independent components needed to improve the understanding of the physics of nuclear
weapons secondaries. Each proposed facility responds to a different diagnostic need related to nuclear weapons
secondaries and is not competing with other alternatives.

3.3.2.1 No Action

Few methods are currently available to study the physics of nuclear weapons secondaries. The principal facilities
currently available are the Nova Facility at LLNL and the Pegasus |1 Facility at LANL. The Nova Facility and the
Pegasus |1 Facility do not provide conditions sufficiently close to those in a nuclear weapon secondary to improve our
understanding of these important concepts and processes. Without improvements to these capabilities, as proposed by
NIF and the Atlas Facility, DOE would lack the ability to evaluate some significant nuclear performance issues, which
could adversely affect confidence in the Nation's nuclear deterrent.

3.3.2.2 Proposed National Ignition Facility

The proposed NIF would make it possible to study radiation physicsin laboratory experiments that would approach
certain conditions of a thermonuclear detonation. NIF would achieve higher temperatures and pressures, abeit in a
very small volume, than any other existing or proposed stockpile stewardship facility. This facility could be located at
either LANL, LLNL,SNL, or NTS. Tables 3.3.2.2-1 through 3.3.2.2-3 show generic NIF construction, operating
requirements, and waste volumes. The data in these three tables reflect nonsite-specific estimates developed prior to
site-specific analyses. More detailed and site-specific information about NIF can be found in the project-specific
analysis presented in appendix I.

Table 3.3.2.2-1.-- National Ignition Facility Construction Requirements

Requirement Consumption

M aterial/Resour ce

Electrical energy (MWh) 24

Concrete (md) 60,000

Stedl (t) 10,000
Liquid fuel and lube ail (L) 1,500,000
Industrial gases 16 (m3) 9,000

Weter (L) 14,300,000 £
Land (ha) 20
Employment

Total employment (worker years) 1,627
Peak employment (workers) 470
Construction period (years) 5

Table 3.3.2.2-2.--National Ignition Facility
Annual Operation Requirements

Requirement Consumption
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Resource
Electrica energy (MWh) 58,000
Peak electrical demand (MWe) 20

Liquid fuel (L) 5,820
Natural gas 18 (m?3) 1,100,000 12
Water (L) 152,000,000
Cod (1) None

Plant Footprint (ha) 2040
Employment (Workers) 267 21

Table 3.3.2.2-3.--National Ignition Facility Conceptual Design Waste
Volumes

Average Annual || Annual Volume | Annual Volume
Category Volume Generated | Generated from Effluent from

from Construction Operation Operation

(m°) (m®) (m®)

ILow-Level |
ILiquid  |[None 0.6 [None |
ISolid  |[None 3 3 |
IMixed Low-Level |
ILiquid  |[None 2 2 |
ISolid  |[None 0.3 0.3 |
|Hazardous |
ILiquid  |[None 2.3 2.3 |
ISolid  |[None 8 8 |
INonhazardous (Sanitary) |
Liquid |[2,800 17,900 22 17,800 22
|Solid ~ [|100 16,000 16,050 |
INonhazardous (Other) |
LLiquid ||180 Included in sanitary||Included in sanitary|
|Solid ~ [|180 Included in sanitary|[Included in sanitary|

3.3.2.3 Proposed Atlas Facility

The proposed Atlas Facility at LANL would be used for experiments that would contribute to the devel opment of
predictive capabilities related to the aging and performance of secondaries. This facility would build on existing special
equipment at LANL, SNL, or NTS. Tables 3.3.2.3-1 through 3.3.2.3-3 show Atlas Facility construction and operating
requirements and waste volumes. Although principally considered as a stewardship facility for study of the physics of
nuclear weapons secondaries, the proposed Atlas Facility at LANL could also be used for hydrodynamic experiments
to resolve issues related to material properties, mixing and other physics aspects of weapons primaries. More detailed
information about the Atlas Facility can be found in the project-specific analysis presented in appendix K.
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Table 3.3.2.3-1.--Atlas Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 520
Peak electrical demand (MWe) 0.1
Concrete (m?3) 100
Steel (1) 10
Liquid fuel and lube oil (L) 1,000
Industrial gases 24 (mq) 100
Water (L) 10,000
Land (ha) 0.04
Employment

Total employment (worker years) 53
Peak employment (workers) 35
Construction period (years) 4

Table 3.3.2.3-2.-- Atlas Facility Annual Operation Requirements

Requirement Consumption
Resource
Electrica energy (MWh) 5,360
Peak electrical demand (MWe) 12

Liquid fuel (L) None
Natural gas 22 (m?3) 45,710
Water (L) 10,000
Codl (1) None
Plant Footprint (ha) 0.3
Employment (Workers) 15

Table 3.3.2.3-3.-- Atlas Facility Waste Volumes

Average Annual || Annual Volume || Annual Volume
c Volume Generated || Generated from Effluent from
ategory | tr om Construction Operation Operation
(m3) (m3) (m3)

ILow-L evel |
Liquid |None None 2 None

Solid None NoneZ8 None

IMixed Low-L evel |
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Liquid ||None Nonet None

Solid None None2® None

IHazardous |
Liquid ||None <1 None

ISolid  |[None <1b [None |
INonhazar dous (Sanitary) |
Liquid |[1,12028 7102 708 30

Solid ~ ||15.3 7 9 |
[Nonhazar dous (Other) |
lLiquid  |[None Included in sanitary||Included in sanitary|
ISolid ~ |[None Included in sanitary|[Included in sanitary|
3.3.3 Weapons Effects

One of the reasons for past underground nuclear testing has been to determine the effects of nuclear weapon radiation
outputs of x rays, gamma rays, and neutrons on nuclear weapon subsystems and components. Of particular importance
is the ability to certify that crucial nuclear weapons components meet military requirements to withstand radiation.
Additionally, underground nuclear testing has been used to establish, with high confidence, adherence to military
requirements for nonweapons systems such as satellites. Existing facilities at SNL, such as the Saturn Facility or the
PBFA Facility, provide a limited capability to investigate these effects, and would continue to operate under the No
Action alternative. No alternatives for new facilities designed principally for weapons effects testing are being
proposed in this PEIS.

3.3.4 Next Generation Stockpile Stewardship Facilities

The science-based stockpile stewardship program will build upon existing information and capabilities and the
program is expected to continuously evolve as better information becomes available and technological advancements
occur. Today, because of limitations on data and technology, only the first stepsto a fully capable science-based
stockpile stewardship program can be taken. Thus, DOE isonly in a position to propose NIF, CFF, and Atlas Facility
for decisionmaking analysis in this PEIS. These three facilities are described in detail in appendixes|, J, and K,
respectively. The goal isto provide a sufficiently detailed analysis for these three facilities in this PEIS to allow for
their construction and operation if the decision is made to do so.

While these three proposed facilities would provide improvements over existing capabilities, and are expected to be
important components of science-based stewardship, they do not represent the entire science-based stewardship
program that is envisioned for all time. The next generation of potential stockpile stewardship facilities cannot be
defined to the degree necessary to perform detailed environmental impact analysis. However, these next generation
facilities can be described in general terms such that a consideration of cumulative impacts that might be related to the
ultimate science-based stockpile stewardship program can be qualitatively assessed. Next generation facilities
anticipated for science-based stockpile stewardship are the Advanced Hydrotest Facility (AHF), the High Explosive
Pulsed Power Facility (HEPPF), the Advanced Radiation Source (ARS [X-1]), and the Jupiter Facility. The following
sections provide a broad description of what these three facilities might look like. Section 4.11 describes the general
impacts of constructing and operating these types of facilities.

3.3.4.1 Advanced Hydrotest Facility
AHF would be the next generation hydrodynamic test facility following the DARHT Facility at LANL. AHF would be

an improved radiographic facility that would provide for imaging on more than two axes, each with multiple time
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frames, though the number of axes and time frames is still subject to requirements definition and design evolution. The
facility would be used to better revea the evolution of weapon primary implosion symmetry and boost-cavity shape
under normal conditions and in accident scenarios. Due to the nature of the dynamic experiments and hydrodynamic
testing to be conducted with the facility, AHF would probably be considered for location at NTS and LANL only.

At this point, the feasibility and definition of an AHF is still insufficiently determined for DOE to propose such a
facility. For example: performance requirements and specifications for such a facility (i.e., determination of what
capabilities should be required of an AHF for assessment of stockpile aging and related effects, beyond those of the
DARHT Facility) have not been fully established. In addition, the type of technology to provide the basis for the
facility has not been determined, and concepts for the resultant physical plant would accordingly vary significantly.
Three basic technology approaches are currently being examined. These include linear induction accelerators of a type
similar to that in the baseline DARHT Facility design (DOE/EIS-0228), an inductive-adder pulsed-power technol ogy
based on technology now in use for other purposes at SNL and elsewhere, and high-energy proton accelerators similar
to technology in use at LANSCE and a number of facilities in the United States and internationally. The first two are
different approaches to accelerating a high-current burst of electrons, which when stopped in a dense target produce x
rays for radiography. This is the approach used in the existing PHERMEX (LANL) and FXR (LLNL) Facilities, and
which will be used in the DARHT Facility. The third approach would use bursts of very energetic protons, magnetic
lenses, and particle detectors to produce the radiographic image. These technologies still require development and
validation.

3.3.4.2 High Explosives Pulsed Power Facility

This facility would provide experimental capabilities for studying secondary physics at shock pressures and velocities
approaching those of actual weapon conditions. Explosive pulsed power is the most economically feasible means of
providing aboveground experimental capability at energies above 100 megajoules. While current explosives testing
facilities can probably test explosives systems using up to 500 kilograms (kg) (1,100 pounds [1b]) of HE, future
systems may require up to 3,000-kg (6,600-Ib) explosive charges. Systems so large cannot be tested at current
laboratory facilities; therefore, BEEF at NTS is a likely candidate site.

For some years, DOE has pursued both capacitor bank facilities and HE experiments in pulsed power. HE generators
offered a meansto explore higher energy (higher current) frontiers without major capital investment, albeit at a
relatively low data rate, and capacitor banks offered the advantages of repeatable (and indoor) experimental facilities
with higher data rates, for broad experimental use. Data from HE experiments, for example, has helped provide
validation of technical issues used in the Atlas Facility design concept.

An HE pulsed-power generator, such as Procyon at LANL, is basically an assembly of HE and metal (e.g., copper)
and other components which is explosively and destructively detonated a single time, resulting in a brief pulse of high
electrical current being delivered to the experimental configuration. High magnetic fields result from the high current
pulse and may either be directly used to study materials phenomena or may be used to produce high pressures and
implosions of (typically) cylindrical shells. (See the discussion in the Atlas Facility site-specific analysis, appendix
sectionsK.1 and K.2.1.)

Asdistinct from an explosive generator, afiring site is a facility typically consisting of a firing location, associated
hardened bunkers, and related equipment, in an area from which personnel can be excluded. Many different HE
experiments (including those in which pulsed electrical power is produced) can be performed at an HE firing site, as
long as the explosive blast, and other experiment parameters, do not exceed the designed or permitted capabilities of
the firing site. Currently most of the largest-scale HE pul sed-power experiments in the United States, whether for
technology development or weapons stockpile stewardship, are conducted at a pul sed-power firing point at TA-39 at
LANL. Asnoted, this experimental capability has a limit of approximately 500 kg (1,100 Ib) of HE. Therefore a
potential need for a new HEPPF was postul ated to support generators using much larger explosive charges, which
though not yet demonstrated could produce higher pressures in larger masses and volumes than can be accessed at the
LANL site. Existing laboratory sites cannot readily support experiments with much larger charges.

3.3.4.3 Advanced Radiation Source (X-1)
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and Jupiter Facility

The ARS (X-1) and Jupiter Facilities would have advanced pul sed-power x-ray sources to provide enhanced
experimental capabilitiesin the areas of weapons physics and weapon effects.

Conceptually, the ARS(X-1) Facility would be a new facility containing a pulsed-power accelerator capable of
producing intense bursts of x rays and high temperature and density plasmas. ARS (X-1) would be a technological
advance over the current PBFA |1 Facility and would provide about 8 megajoules of x-ray energy in contrast to 2
megaj oules expected from PBFA 11 in the near term. ARS (X-1) would be an interim step to the conceptual Jupiter
Facility, which limits the risk involved in developing a new facility that requires a much larger investment.
Conceptually, the Jupiter Facility would provide about 32 megajoules of x-ray energy.

ARS (X-1) would be used to study the physics of radiation flow, opacities, high energy densities, the effects of
radiation on weapons, and potentialy, inertial confinement fusion relevant physics. Section 3.3 describes the
complementary nature of experimental facilities required to perform weapon assessment and certification functionsin
the absence of nuclear testing. ARS (X-1) would provide greatly improved capability over the current Saturn and
PBFA 11 Facilities with regard to higher temperatures, higher densities, and longer pulse widths in the multi-
nanosecond range. ARS (X-1) would thereby add to the complement of fast pulsed power, slow pulsed power, and
laser facilities needed to begin addressing the full spectrum of weapons physics and weapon-effects science in the
absence of nuclear testing.

Although other stewardship sites would be considered, if ARS (X-1) were constructed at SNL, the conceptual design
would use some of the pulsed-power facility infrastructure existing in Technical Area IV. Various accelerator
architecture concepts are being explored which present different performance, cost, and risk options. The ARS (X-1)
accelerator is conceived of as a 24-module machine which would store approximately 56 megajoules of electrical
energy in capacitors. This electrical energy would be released and compressed to produce an output pulse on the order
of 100 nanoseconds long. This pulse may be used to generate an intense burst of x rays and high temperature and
density plasmas. Supporting facilities for the accelerator, such as storage and circulation systems for insulating oil and
de-ionized water, would also be required to supplement the already present capacity used by the other major facilities

collocated in Technical Area V. About 4,645 m? (50,000 ft2) of space availablein Technical Area IV would be
needed to construct the facility which would be operated and maintained by a staff of about 20 people.

1 Capability based capacity - the facility capacity (up to 50 per year) inherent with the facilities and equipment
required to manufacture one component for any stockpile system.

Source: DOE 1996.

2 Nanoseconds are billionths of a second; microseconds are millionths of a second.

3 Under extreme temperatures and pressures, the dynamics (motion) of solids, such as metals, behave more like fluids,
thus the term hydrodynamic.

4 Proposed facilities. The Stockpile Stewardship and Management PEIS includes both a programmatic assessment and
a project-specific analysis of these potential experimental facilities.

5 Facilities used to investigate the physics of nuclear weapons secondaries may also be used to investigate some
physics phenomena related to nuclear weapons primaries and weapons effects.

6 No new facilities solely to investigate weapons effects phenomena are being proposed at this time.
7 Cubic meters at standard temperature and pressure.

LLNL 1995i:3; appendix J.

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢3.htm[6/27/2011 2:04:38 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

8 Cubic meters at standard temperature and pressure.

9 In addition to current B8OL/FXR Facility staff of approximately 20.

LLNL 1995i:3; appendix J.

10 Assumes density of 500 kg/m3.

11 Solid low-level waste is not compactible.

12 Assumes 0.l m 3 (3.7 ft 3) per test although none is expected.

13 Assumes density of 1,000 kg/m3. Liquid is mostly film processing solutions.

14 Based on 50 gal/day per person and 250 days/yr for six employees.

15 Based on 0.3 ft3/day per person and 250 days/yr for six employees.

LLNL 1995i:3; LLNL 1996i:2; appendix J.

16 Cubic meters at standard temperature and pressure.

17 11,400 L per day for a 5-year construction period, assuming 250 days of construction per year.
Note: This table provides nonsite-specific requirements. See appendix | for site-specific information.
Source: LLNL 1995m,; appendix I.

18 Cubic meters at standard temperature and pressure.

19 Energy requirement is 40,900,000 megajoules. Conversion assumes 1,000 British thermal units per cubic foot and
1,055 joules per British thermal unit.

20 Maximum size could be smaller depending on site conditions.

21 Technicians for baseline operations. Does not include 60 scientists required. For enhanced operations, employment
would increase by 50 technicians and 10 scientists.

Note: This table provides nonsite-specific requirements. See appendix | for site-specific information.
Source: ANL 1995a:1; LLNL 1995m; appendix .

22 Assumes 365 days of operation.

23 Assumes 350:1 wastewater to sludge ratio for treatment of liquid sanitary waste.

Note: This table provides nonsite-specific requirements. See appendix | for site-specific information.
Source: LLNL 1995m; appendix I.

24 Cubic meters at standard temperature and pressure.

LANL 1995b:4; LANL 1996€e:1; appendix K.

25 Cubic meters at standard temperature and pressure.
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LANL 1995b:4; LANL 1996e:1; appendix K.
26 Anticipated experiments do not utilize radioactive materials.
27 For purposes of this analysis, occasional use of hazardous material is anticipated.

28 Assumes 25 gal/day per construction worker for 250 days/yr and 35 construction workers. Also includes 290 m3
(76,610 gal) from washdown.

29 Assumes 50 gal/day/worker, 250 days/year of operation, and 15 employees.
30 Assumes 350:1 wastewater to sludge ratio for treatment of liquid sanitary wastes.

LANL 1996€:1; appendix K.
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3.4 Stockpile M anagement

Stockpile management activities include dismantlement, maintenance, surveillance, and repair or replacement of
weapons and weapons components in the existing stockpile. In the past, a large Complex provided the capability and
capacity to rapidly fix any problems found in the stockpile. One of the primary goals of stockpile management isto
rightsize functions to provide an effective and efficient manufacturing capability for the smaller stockpile. The
individual stockpile management functions can be grouped into five major categories. weapons A/D, nonnuclear
components fabrication, pit fabrication, secondary and case fabrication, and HE fabrication. Both intrusive and
nonintrusive modification pit reuse are considered inherent capabilities of pit fabrication and nonintrusive modification
pit reuse is always considered to be collocated with A/D. Specific alternatives that would enable DOE to maintain its
stockpile management responsibilities are shown in table 3.4-1and are discussed below.

Table 3.4-1.--Stockpile Management Alternatives

CapabilityL Y-12||SRS||KCP || Pantex | LANL ||[LLNL || SNL |NTS

Weapons Assembly/Disassembly2

No Action

Downsize existing capability X

Relocate capability X

Nonnuclear Fabrication

No Action X X X

Downsize existing capability

Relocate capability X3 X3 X3

1>

Pit Fabrication and Intrusive M odification Pit Reuse

No Action 2 X X

Reestablish capability X X

Secondary and Case Fabrication?

No Action x&

Downsize existing capability || x&

Relocate capability X X

High Explosives Fabrication

No Action

Downsize existing capability

Relocate capability X X
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3.4.1 Weapons Assembly/Disassembly Alter natives

Weapons A/D provides the capability to dismantle retired weapons, assemble nuclear and nonnuclear components into
nuclear weapons, perform weapons surveillance, store strategic reserves of nuclear components (pits and secondaries),
and recertify and requalify pits. In addition, nonintrusive modification pit reuse capabilities would be collocated with
the weapons A/D Facility.

To maintain confidence in the safety and reliability of the stockpile, DOE conducts surveillance operations on a
statistically significant number of weapons annually. Surveillance operations consist primarily of disassembly and
inspection of stockpile weapons returned to DOE from DOD. Most of these weapons are rebuilt and returned to the
stockpile during what is called the "protected period." Extra components are built at the end of the production run to
replace components attrited by surveillance testing for a specified protected period established by DOD. When the
replacement components are exhausted, the weapon is not rebuilt and the stockpile is reduced.

The nonintrusive modification pit reuse alternative would provide a capability to perform nonintrusive modification of
pits for reuse in the stockpile. Nonintrusive modification is modification to the external surfaces and features of a pit.
For example, to add safety features such as fire resistant cladding, thereislittle risk of contamination, and the
generation of radioactive waste is very low.

Operation. The weapons A/D process consists of five main functions and nonintrusive modification pit reuse, which
are described below.

Weapons Assembly. Weapons assembly is performed to produce a new weapon, rebuild a weapon that has been
disassembled for surveillance, repair a weapon, or modify or replace components. The assembly steps for a rebuild are
the same as for a new weapon, except that the starting point varies depending on the extent of disassembly.

Complete weapons assembly is accomplished in three stages. nuclear explosive package assembly, mechanical
assembly, and final package assembly. Nuclear explosive package assembly entails bonding or mating HE main charge
subassemblies to a pit and then enclosing this subassembly in a case along with other components such as the
secondary. Mechanical weapons assembly entails placing the nuclear explosive package in a warhead or bomb case,
then installing the arming, fusing and firing system; neutron generator; and gas transfer system components. Numerous
quality control inspections and tests of electrical and mechanical systems are performed throughout the process. Final
package assembly involves installing some additional components and packaging the weapons for shipment.

Weapons Disassembly. Weapons disassembly is similar to the reverse of the assembly process and is performed to
dismantle, modify, repair, or evaluate a weapon. The operations conducted for each type of disassembly are similar,
but the extent of the disassembly and the procedures used vary. Many of the facilities used for various disassembly
and testing operations are the same as facilities used for weapons assembly.

Joint Test Assembly and Post-Mortem . As part of the ongoing stockpile surveillance program, weapons are randomly
selected from the stockpile or from new production for conversion into a joint test assembly. The nuclear explosive
package is removed and replaced with a mock assembly that includes telemetry components. After flight tests by
DOD, joint test assemblies are often recovered and returned to the A/D Facility for post-mortem disassembly and
evaluation.

Test Bed Assembly and Disassembly. A test bed is an apparatus used for bench testing weapons systems, subsystems,
and components. Testing is generally conducted at Pantex in the Weapons Evaluation Test Laboratory operated by
SNL. Test beds are disassembled at the A/D Facility after testing.

Optional Storage of Plutonium and Highly Enriched Uranium Strategic Reserve. Storage of the plutonium strategic

reserve could occur at the weapons A/D Facility. If Y-12 is selected as the site for the secondary and case fabrication
mission, HEU strategic reserve storage would remain at ORR. If Y-12 is not selected, then the HEU strategic reserve
could also be stored at the weapons A/D Facility. The strategic reserve provides pits and secondaries which could be
used for replacement in the enduring stockpile or as feedstock for nuclear fabrication. The quantities associated with
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strategic reserve storage are classified. If the decision is made that strategic reserves will be stored with nonstrategic
reserves, then consolidated storage could occur at one of the five sites being considered in the Storage and Disposition
of Weapons Usable Fissile Materials Programmatic Environmental Impact Statement, rather than at the weapons A/D
Facility.

Nonintrusive Modification Pit Reuse . This alternative supports three major operations: pit recertification, pit
requalification, and nonintrusive modification. Nonintrusive modification pit reuse includes the operations, inspections,
and evaluations that are required to change design features by the addition of shells or other nonnuclear components
for the incorporation of fire safety or security improvements. Pits received from strategic reserve storage or weapon
disassembly for surveillance or maintenance may be used as feed stock for nonintrusive modification.

The alternatives for A/D are to continue in current facilities at Pantex with only those changes that are currently
scheduled and budgeted (No Action), to downsize and consolidate facilities and operations at Pantex, or to relocate
operationsto NTS.

3.4.1.1 No Action

The No Action alternative for these activities, except nonintrusive modification pit reuse, is presently located at Pantex.
Pantex dismantles retired weapons, assembles nuclear and nonnuclear components into nuclear weapons, repairs and
modifies weapons, evaluates weapons, and performs nonnuclear testing of nuclear weapons. Current plutonium R&D
facilities at LANL and LLNL have limited capability and capacity to perform nonintrusive modification pit reuse.

3.4.1.2 Downsize at Pantex Plant

This aternative would downsize and consolidate facilities and operations including strategic reserve storage at Pantex
primarily into Zone 12 (figure 3.4.1.2-1), using existing modern structures. This alternative is described in more detail
in appendix section A.3.1.1.

Downsizing of the A/D operation at Pantex would consist of an in-place decrease in facility footprints and relocation
into modern, existing facilities, mostly within Zone 12. The facilities primarily used are cells and bays that were
specifically designed and constructed for A/D operations. The consolidation of the site would not require modification
of these structures, but would require relocation and installation of equipment within them. Support functions would
remain within the currently established facilities, some of which are outside Zone 12. No new construction would be
required at Pantex; however, relocation and reinstallation of equipment would be required.

The capabilities for nonintrusive modification pit reuse would be established in existing facilities within Zone 12. This
would require modification of some of the bays to install glove boxes; redesign of the heating, ventilation, and air
conditioning; and improvement of the fire detection and suppression systems. These facilities would also have the
capability to support pit recertification and requalification operations.

Construction. There would be no new construction anticipated at Pantex for this aternative. The A/D mission would
be consolidated primarily into Zone 12 with some supporting operations in Zones 13, 15, and 16. Figure 3.4.1.2-2
shows the weapons A/D site plan for Zone 12 and the facilities included in the proposed downsized and consolidated
A/D mission at Pantex. Strategic reserve storage would be in Zone 12 for both plutonium and HEU. The nonintrusive
modification pit reuse alternative would require modification of four bays in Building 12-104. The capability to
perform recertification, requalification, and nonintrusive modification pit reuse activities currently exists at Pantex
except for processes that are needed for pit tube replacement, welding on the pit, and inspection of internal pit surfaces.
The existing capabilities would be upgraded and relocated within Building 12-116.

Building 12-116 is a new building that was constructed in accordance with the requirements for a safety class
(Category 2) vault-type nuclear facility. This facility would support consolidation of the activities that involve
processing of components that contain special nuclear material. Recertification, requalification, and reuse activities
would use almost the entire facility.
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Building 12-104 is a new building that was a so constructed in accordance with the requirements for a safety class
(Category 2) nuclear explosives A/D Facility. To fulfill the pit reuse mission, one module (four bays) of the building
would be modified to meet nonreactor nuclear facility requirements. These requirements include improvements to the
fire detection and suppression system; a capture system for fire water runoff; the addition of control, change out, and
decontamination areas; security improvements to provide facility control; and complete redesign of the heating,
ventilation, and air conditioning system to provide the progressive negative pressure scenario required for containment
of radionuclide contamination. Three of the four bays would be fitted with pit reuse process equipment to provide the
minimum capability required to support recertification, requalification, and nonintrusive modification activities. The
fourth bay would be available for installation of additional equipment if workload requirements increase. The pit reuse
facility would have the capability to support al recertification, requalification, and nonintrusive modification pit reuse
activities. Table 3.4.1.2-1 shows building modification construction requirements for downsizing and consolidating
into existing facilities.

Table 3.4.1.2-1.-- Pantex Plant Weapons Assembly/Disassembly Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 609
Peak electrical demand (MWe) 4
Concrete (m°) 840
Stedl (t) 15
Gasoline, diesdl, and lube oil (L) 28,800
Industrial gases £ (m3) 600
Water (L) 1,400,000
Land (ha) NA 8
Employment

Total employment (worker years) 99
Peak employment (workers) 67
Construction period (years) 3

Table 3.4.1.2-2.-- Pantex Plant Weapons Assembly/Disassembly Facility Surge Operation Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 43,000
Peak electrical demand (MWe) 10

Liquid fuel (L) 740,000
Natural gas & (m?) 7,150,000
Water (L) 196,000,000
Plant Footprint (ha) NA 10
Employment (Workers) 1,800 11

Operation. Operation requirements for surge operation of the downsized/consolidated weapons A/D facilities are
shown in table 3.4.1.2-2.
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Process Support Systems. Process support systems include systems, equipment, and procedures that support the
weapons A/D processes. The process support systems are described in more detail in appendix section A.3.1.1.

Waste M anagement. Pantex's existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed wastes generated at Pantex
facilities would be managed in accordance with all applicable Federal and state waste regulations. The wastes
anticipated from the estimated workloads would not require significant modification of the existing Pantex waste
management infrastructure. Waste generation for construction and operation of the Pantex A/D aternative is shown in
table 3.4.1.2-3.

Table 3.4.1.2-3.-- Pantex Plant Weapons Assembly/Disassembly Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Volume Generated Generated from Effluent from
Category from Construction Surge Operations Surge Operations
(m®) (m®) (m®)
ILow-L evel |
Liquid [None 10.06 [None |
Solid None 2112 1013
IMixed Low-L evel |
lLiquid  [[None 0.06 0.06 |
Solid None Minimal Minimal
IHazar dous |
lLiquid  ||None 2 2 |
|Solid 0.25 0.05 0.05 |
INonhazar dous (Sanitary) |
lLiquid  [[315 141,000 141,000 |
Solid 514 340 17015
INonhazar dous (Other) |
lLiquid  [Included in sanitary [Included in sanitary ~ |[Included in sanitary |
|Solid Included in sanitary [Included in sanitary ~ |[Included in sanitary |

3.4.1.3 Relocate to Nevada Test Site

This aternative is based on the use of the current Device Assembly Facility and balance of plant infrastructure
available and required to maintain the capability for underground nuclear testing. The alternative is discussed in more
detail in appendix section A.3.1.2. Additional new construction would be required and would be designed and sized to
meet the specific needs of the reduced program and enhanced safety and environmental objectives.

Construction. This aternative would require modification of existing facilities and new construction. Nonintrusive
modification pit reuse would require construction of a new pit reuse facility as an adjunct to the existing Device
Assembly Facility. Equipment for the facility would be purchased or transferred from existing Complex facilities. The
new facility would be classified as a nonreactor nuclear facility. Though new construction would be required, the
existing NTS infrastructure would be sufficient to support the facility.
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The facility would be placed in the backfill area north of the Device Assembly Facility, with a specific location to be
developed in conjunction with the A/D effort. The current Device Assembly Facility would be used for a secure
shipping and receiving station with no additional construction requirements.

A site map of the proposed A/D plant is shown in figure 3.4.1.3-1. This map shows the overall plant, including
associated support facilities, the plant protected area, and limited area. A site plan of the material access areais shown
in figure 3.4.1.3-2. The size, number, and arrangement of the plant building and support areas are conceptual and can
change as design progresses. The site plans are included to convey genera layout information only.

The existing Device Assembly Facility would form the cornerstone of the A/D plant, but additional facilities to handle
the workload, pit reuse, and strategic storage (if appropriate) would have to be added. All plant facilities located within
the material access area either occupy existing buildings inside the Device Assembly Facility or are located in
hardened new construction connected to the Device Assembly Facility. All plant facilities located within the limited
area, at the plant site (adjacent to the Device Assembly Facility), would require new construction. Approximately 11
percent of this construction is needed to support the option of storing strategic reserves of nuclear components (pits
and secondaries). Table 3.4.1.3-1 shows construction requirements for the NTS weapons A/D aternative.

Table 3.4.1.3-1.-- Nevada Test Site Weapons Assembly/Disassembly Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 38,000
Peak electrical demand (MWe) 5
Concrete (m3) 75,000
Steel (t) 16,300
Gasoline, diesel, and lube oil (L) 3,030,000
Industrial gases 16 (md) 65,100
Water (L) 98,400,000
Land (ha) 321
Employment

Total employment (worker years) 2,768
Peak employment (workers) 662
Construction period (years) 6

Table 3.4.1.3-2.- Nevada Test Site Weapons Assembly/Disassembly Facility Surge Operation Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 45,000

Peak electrical demand (MWe) 7
Gasoline and diesel fuel (L) 432,000

Natural gask8(md) 3,680,000
Water (L) 98,400,000
Plant Footprint 438
Employment (Workers) 1,093%
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Operation. Operating requirements for surge operation of the NTS weapons A/D Facility are shown in table 3.4.1.3-2.
The water usage at NTS is somewhat lower than at Pantex since Pantex has a larger plant population and uses more
water for supporting operations such as steam heat.

Waste Management. NTS's existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed wastes generated at NTS
facilities would be managed in accordance with all applicable Federal and state waste regulations. The wastes
anticipated from the estimated workloads would not require significant modification of the existing NTS waste
management infrastructure. Waste generation for construction and operation of the NTS A/D aternative is shown in
table 3.4.1.3-3.

Table 3.4.1.3-3.-Nevada Test Site Weapons Assembly/Disassembly Facility Waste Volumes

Annual Average Volume

Generated from Construction Annual Volume Generated Annual Volume Effluent
Category (m3) from Surge Operations (m3) || From Surge Operations (m3)
Low-Level
Liquid None 0.06 None
Solid None 304 1522
Mixed Low-L evel
Liquid None None None
Solid None 2 2
Hazardous
Liquid None 6 6
Solid 5 0.05 0.05
Nonhazar dous (Sanitary)
Liquid 6,670 53,000 53,000
Solid 26023 100 5024
Nonhazardous (Other)
Liquid Included in sanitary Included in sanitary Included in sanitary
Solid Included in sanitary Included in sanitary Included in sanitary

3.4.2 Nonnuclear Fabrication Alternatives

Nonnuclear fabrication consists of the following general functions:

« Fabrication of electrical, electronic, electromechanical and mechanical componenets (plastics, metals, and
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composites), and assembly of arming, fuzing, and firing systems.
« Surveillance inspection and testing of nonnuclear components

The nonnuclear components aternatives provide for the nonnuclear fabrication missions currently residing at KCP.
Production requirements for nonuclear components, in terms of factory and field retrofits to weapons, are shown in
table 3.1.1.2-1

The alternatives considered for nonnuclear fabrication included downsizing and consolidating existing facilities at
KCP, or closing KCP and sharing nonuclear fabrication functions among SNL, LANL, and/or LLNL. These
alternatives are discussed below.

3.4.2.1 No Action

The No Action alternative facilities for these activities are presently located at KCP, SNL, and LANL. KCP
manufactures nonuclear weapons components and conducts surveillance testing on, and makes repairs to, nonuclear
weapons components. SNL conducts system engineering of nuclear weapons, designs and develops nonuclear
components, conducts field and laboratory nonnuclear testing, manufactures some nonnuclear weapons components,
and provides safety and reliability assessments of the stockpile. LANL also manufactures a few nonnuclear weapons
components and conducts surveillance on certain nonuclear weapons components.

Downsize at Kansas City Plant

The downsized nonuclear fabrication aternative consists of three major factories designed around el ectronic,
mechanical, and engineered materilas product lines; procuring some components from outside sources; and reducing

the K CP footprint fo DP activities to 167,000 square meters (m2) (1.8 million square feet [ft2 ]) from the current
297,000 m? (3.2 million ft?). This alternative is discussed in more detail in appendix section A.3.6.1.

Construction. This alternative consists of downsizing and consolidating existing facilities and would require facility

modification but no new construction. Currently, K CP occupies approximately 297,000 m? (3.2 million ft2 ) contained
in three buildings: the Main Manufacturing Building, the Manufacturing Support Building, and the Technology
Transfer Center (figure 3.4.2.2-1). The downsized and consolidated KCP would reduce the size of the plant to

approximately 167,000 m? (1.8 million ft2) for DP activities. The Technology Transfer Center and Manufacturing
Support Building facilities would be totally vacated of DP activities. All operations and support functions required for
the nonnuclear fabrication mission would be accomplished within the reduced floor space of the Main Manufacturing
Building. Vacated floor space would be returned to the General Services Administration or retained for Work for
Others use, if appropriate. The downsized KCP facility would consist of the following major factories and product-
oriented departments. Electronics Factory, Mechanical Factory, Engineered Materials Factory, Joint Test Assembly and
Specia Electronic Assembly Department, Reservoir Fabrication and Assembly Department, and Transportation
Safeguards Department.

Facilities modification to establish the downsized and consolidated KCP configuration would take approximately 4
years. During this time, major interior building modification would occur. Table 3.4.2.2-1 shows construction
requirements for the KCP nonnuclear fabrication aternative.

Table 3.4.2.2-1.-- Kansas City Plant Nonnuclear Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrica energy (MWh) Minimal
Peak electrical demand (MWe)  Minimal
3 286
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Concrete (m )

Sted (t) 220
Gasoline, diesel, and lube il (L) Minimal
Industrial gases 22 (m3) Minimal
Water (L) Minimal
Land (ha) NA 26
Employment

Total employment (worker years) 459
Peak employment (workers) 187
Construction period (years) 4

Operation. The operation of the downsized and consolidated KCP is based on current KCP facilities and missions,
downsized and reorganized for efficiency into several modules and product departments.

Electronics Factory. Existing separate departments for electronics products would be combined into the electronics
factory and would be designed around three common process modules: microel ectronics, interconnects, and final
assembly.

Mechanical Factory. KCP has aready implemented a process-based approach for most mechanical technologies. The
alternative would achieve substantial downsizing in processing areas to maximize efficiency and cost savings. The
mechanical factory would be organized around three process modules. mechanical assembly, mechanical welding, and
sheet metal and special processing.

Engineered Materials Factory. This factory would manufacture products that depend on special materials (foams,
polymers, and composites) for unique performance or functional characteristics. These products include cushions,
desiccants, getters, and composite cases. The engineered materials factory would consist of four generic processing
modules (machining, pressing, molding, and compounding), one assembly module, and the Polymer Production
Facility. The processing and assembly areas would be consolidated, but the Polymer Production Facility would remain
unchanged. The facility is a stand-alone facility that produces materials not available from commercia industry. The
consolidation of facilities for the engineered materials factory would reduce floor space requirements for these
operations by approximately 50 percent.

Joint Test Assembly and Special Electronics Assembly. Even though these products are electronic assemblies similar to
the products fabricated in the electronics factory, they would be built in separate areas because of their unique
production and security requirements. These production operations would be combined into one organizational unit.
This would provide savings in indirect support, yet allow the unique operations practices and security considerations to
be maintained.

Reservoir Fabrication and Assembly. Reservoir production, a relatively new responsibility at KCP, was transferred
from the Rocky Flats Plant through the previously authorized nonnuclear consolidation program. The new reservoir
production area is correctly sized to support the ongoing workload associated with limited-life component exchanges
and would not be changed for this alternative.

Transportation Safeguards. Trailer production and escort vehicle modification would continue to be managed and
operated as a separate unit. Floor space requirements would be reduced by relocation of the escort vehicle modification
operations so they would be contiguous with the trailer operations.

Table 3.4.2.2-2 shows the KCP Nonnuclear Fabrication Facility annual surge operating requirements.

Table 3.4.2.2-2.-- Kansas City Plant Nonnuclear Fabrication Facility Surge Operation Annual Reguirements
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Requirement Consumption
Resource
Electrica energy (MWh) 225,000
Peak electrical demand (MWe) 30
Liquid fuel (L) None
Natural gas 2 (m3) 18,900,000
Water (L) 1,340,000,000
Plant Footprint (ha) NA 28
Employment (Workers) 292822

Waste Management. The KCP waste management infrastructure can be applied to manage and treat all anticipated
waste streams from this alternative. All wastes generated at KCP facilities would be managed in accordance with all
applicable Federal and state waste regulations. The wastes anticipated from the estimated workload would not require
significant modification of the existing KCP waste management infrastructure. Waste generation for construction and
operation of the KCP nonnuclear fabrication aternative is shown in table 3.4.2.2-3.

Table 3.4.2.2-3.-Kansas City Plant Nonnuclear Fabrication Facility Waste Volumes

Annual Average Volume

Generated from Construction Annual Volume Generated Annual Volume Effluent
Category (m3) from Surge Operations (m3) || From Surge Operations (m?)
Low-Level 20
Liquid None None None
Solid None None None

Liquid None None None
Solid None None None
Hazardous

Liquid None 60 60
Solid 786 61 61

Nonhazar dous (Sanitary)

Liquid None 570,000 570,000
Solid 745 310 310
Nonhazar dous (Other)

Liquid None 223,900 223,900
Solid None 11,500 11,500
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3.4.2.3 Relocate to Los Alamos National Laboratory

Historically, LANL has maintained a prototyping capability in support of R&D for nearly all of the componentsin
nuclear weapons that are designed at LANL. The basisfor this alternative would be to use the existing infrastructure at
LANL to provide for production requirements of the Complex. Figures 3.4.2.3-1 through (graphic not available)
3.4.2.3-5 show the technical areas (TAS) involved and the detailed facility layout for key project TAs. Nonnuclear
fabrication missions considered for transfer to LANL fall into the following categories: plastics, detonator inert
components, and pilot plant; and reservoirs and valves. The LANL nonnuclear fabrication alternative is discussed in
more detail in appendix section A.3.6.2.

[Figure 3.4.2.3-2] [Figure 3.4.2.3-3] [Figure 3.4.2.3-4]

Construction

Plastics, Detonator Inert Components, and Pilot Plant. In the areas of plastics production and high energy detonator
inert components, existing facilities contain nearly all required processing equipment and facilities to provide for the
production mission. LANL facilities currently used for plastics processing and polymer synthesis activities include the
Weapons Plastics and Adhesives Facility at TA-16, the Detonator Production Facility at TA-22, Reservoir and Valve
Production at TA-3, and a Polymer Synthesis, Processing, and Characterization Facility at TA-35. Additional floor
space is available at TA-16 for production and two bays are available in the DX-16 Pilot Processing Facility for large-
scale pilot processes. The following facilities, with the specified installations/upgrades, would be used for nonnuclear
production activities at LANL: plastics production would be located in TA-16, Buildings 302, 303, 304, 305, 306, and
307; detonator inert components would be manufactured in TA-22, Building 91; and large-scale pilot plant polymer
synthesis would occur in TA-16, Building 340. Electrical system upgrades and the installation of new and/or
transferred equipment would be required in most of these facilities. Small-scale pilot plant polymer synthesis
operations and mold storage, which require no installations or upgrades, would be located in TA-35, Building 213, and
TA-16, Building 332, respectively.

Reservoirs and Valves. The basis for the reservoir alternative is to construct a Boost System Production Facility and

establish a nuclear-grade material mission. The alternative would dedicate 2,300 m? (25,000 ft2) in TA-3, Building
SM-39 (Main Shops) for boost system production and the nuclear grade materials mission. Building modification
activities would include removal of existing machine tools and replacement with new or transferred machine tools. No
other upgrades would be necessary. The proposed installations and modifications would occur over a 2-year period.

Table 3.4.2.3-1 shows construction requirements to install 50 pieces of equipment and to upgrade electrical systems for
the LANL nonnuclear fabrication alternative.

Operation

Plastics, Detonator Inert Components, and Pilot Plant. LANL currently has process equipment and capabilitiesin
place to support much of this mission. Additional processing capability would be transferred from KCP in the areas of
polyurethane foam dispensing, intensive mixing, extruding and leaching of cellular silicone, flame spraying, and
parylene coating. The proposed plastics production activities would use equipment such as mixers, extruders, roll
mills, presses, coaters, screeners, testing equipment, and quality assurance equipment. For pilot plant operations,
additional processing capability would be required for large-scale processing of up to 379 liters (L) (100 gallons [gal]).
The proposed pilot plant production activities would use reactor vessels, mixer heaters, pulverizers, and solvent
recovery equipment during operation. All detonator flat cable processing capability is currently available; however,
upgraded equipment would be used to better meet production requirements. Detonator inert component manufacture
and assembly operations would use several types of equipment including drills, cleaners, etchers, strippers, developers,
scanners, laminators, presses, lasers, and welders.

Table 3.4.2.3-1.-- Los Alamos National Laboratory Nonnuclear Fabrication Facility Construction Requirements

Requirement Consumption
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M aterial/Resour ce

Electrical energy (kWh) 105
Peak electrical demand (kWe) 3.8
Concrete (m3) None
Stedl (1) None
Gasoline, diesel, and lube oil (L) None
Industrial gases 3L (md) None
Water (L) 9,500
Land (ha) NA 32
Employment

Total employment (worker years) 12
Peak employment (workers) 6
Construction period (years) 2

Reservoirs and Valves. Process equipment and capabilities exist at LANL to support small-scale reservoir and valve
production. Operation activities would consist of metal machining, inspection, packaging, and storage functions.
Typica production equipment would include lathes, mills, drills, grinders, welders, and inspectiong/testing equipment.
Table 3.4.2.3-2 shows the LANL Nonnuclear Fabrication Facility surge operating requirements.

Waste Management. The LANL existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous and nonhazardous wastes generated at LANL facilities
would be managed in accordance with all applicable Federal and state waste regulations. The wastes anticipated from
the estimated workload would not require significant modification of the existing LANL waste management
infrastructure. Waste generation for construction and operation of the LANL nonuclear fabrication alternative is shown
in table 3.4.2.3-3.

Table 3.4.2.3-2- Los Alamos National Laboratory Nonnuclear Fabrication Facility Surge Operation Annual
Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 525
Peak electrical demand (MWe) 0.23
Liquid fuel (L) None
Natural gas®3(m3) 340
Water (L) 48,300,00
Plant Footprint NA 34
Employment (Workers) 31532

Table 3.4.2.3-3.-- Los Alamos National Laboratory Nonnuclear Fabrication Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Volume Generated Generated from Effluent from

Catedory it om Construction (m?3) || Surge Operations 2 (m3) | Surge Operations (m?)
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IHazar dous |
lLiquid  [[None 11 11 |
ISolid  [[None 0.11 0.11 |
INonhazar dous (Sanitary) |
Liquid |[None 568 566 37

Solid None 10 638

INonhazar dous (Other)

Liquid ||532 0540 None

Solid 0.04 54l None

3.4.2.4 Relocate to Lawrence Livermore National Laboratory

This aternative calls for LLNL to provide support for nuclear system plastic components. The LLNL Nonnuclear
Fabrication Facility would provide the plastic components and polymers currently produced at KCP. These products
include filled and unfilled molded parts; syntactic, rigid, and flexible foam parts; composite structures and specialty
polymers currently produced at the KCP pilot plant. All processes would be identical to those currently used at KCP,
except for the scaling down of the cellular silicone process and one polymer synthesis process.

This aternative would build on LLNL's established plastics fabrication mission. Over half of the equipment to be used
is currently operational at LLNL. The laboratory has used this equipment to provide components for prototypes,
underground test devices, and hydrotest devices to the weapons program, and numerous other components to other
DOE programs. As aresult of this established mission, LLNL has developed a site infrastructure that would support
this alternative at the Livermore Site (figure 3.4.2.4-1). All facilities meet the current Federal and state environment,
safety, and health requirements. The LLNL nonnuclear fabrication alternative is discussed in more detail in appendix
section A.3.6.3.

Construction. The LLNL Nonnuclear Fabrication Facility would consist of 15 departments with facilities located
primarily in Building B231 and 4 other buildings nearby. No new facility construction is required. Modification efforts
would essentially consist of a small to moderate expansion within existing facilities. The fabrication, including
polymer synthesis, would be confined to a consolidated area consisting of five adjacent buildings as shown in figure
3.4.2.4-2. Table 3.4.2.4-1 shows construction requirements for the LLNL Nonnuclear Fabrication Facility.

Table 3.4.2.4-1.-- Lawrence Livermore National Laboratory Nonnuclear Fabrication Facility Construction
Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 21
Peak eectrical demand (MWe) 0.05
Concrete (m?3) 7.6
Stedl (1) 7.3
Gasoline, diesel, and lube oil (L) 19,900
Industrial gases 42 (md) 75
Water (L) 79,500
Land (ha) NA 43
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Employment

Total employment (worker years) 19
Peak employment (workers) 6
Construction period (years) 5

Operation. The operation of the LLNL nonnuclear fabrication mission includes production or procurement of plastic
components, polymers, and composite parts. The processes and products included in the LLNL nonnuclear fabrication
aternative are transfer molded parts, compression molded parts, injection molded parts, machined plastic parts, silicone
cushions (all types), syntactic components, filled polymers, and polymer synthesis. Table 3.4.2.4-2 shows the surge
operating requirement for the LLNL Nonnuclear Fabrication Facility.

Table 3.4.2.4-2.-- Lawrence Livermore National Laboratory Nonnuclear Fabrication Facility Surge Operation
Annual Requirements

Requirement Consumption
Resource
Electrica energy (MWh) 108

Peak electrical demand (MWe) 0.095

Gasoline and diesel fuel (L)  None
Natural gas 24 (m3) 28,900
Water (L) 3,790,000
Plant Footprint (ha) NA 42
Employment (Workers) 114 46

Waste Management. LLNL's existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous and nonhazardous wastes generated at LLNL facilities
would be managed in accordance with all applicable Federal and state waste regulations. The wastes anticipated from
the estimated workloads would not require significant modification of the existing LLNL waste management
infrastructure. Waste generation for construction and operation of the LLNL nonnuclear fabrication alternative is
shown in table 3.4.2.4-3.

Table 3.4.2.4-3.-- Lawrence Livermore National Laboratory Nonnuclear Fabrication Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Cateqory }/olume Generated Generated f.rom47 Effluent from
rom Construction Surge Operations % Surge Operations
(m3) (m?3) (m3)
IHazar dous
Liquid 0.08 748 34
|Solid 0.15 [None 0.2
INonhazar dous (Sanitary)
Liquid 36 5,770 20 5,770 21
Solid 0.9 127 22 64 23
INonhazar dous (Other)
LLiqud |76 [Included in sanitary Included in sanitary
|Solid 120 [Included in sanitary Included in sanitary
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3.4.2.5 Relocate to Sandia National Laboratories

This aternative would transfer the majority of current KCP missions to the Albuquerque, NM facility of SNL, except
for nuclear system plastic components that would go to either LANL or LLNL, and high energy detonator inert
components that would go to LANL. In addition, there is the option of moving the reservoir mission to either SNL or
LANL.

Only major assemblies or those components requiring special security considerations would be planned for in-house
fabrication. SNL production would consist primarily of assembly of procured piece parts. The technologies that have
been traditionally retained in-house at KCP, but under this alternative would be produced commercially, include the
following: printed wiring boards, interconnect/junction boxes, lasers and electro-optics, interconnect cables, and
molded plastic parts. Additionally, SNL would outsource metal machining, hybrid microcircuit substrates, and sheet
metal forming. A more detailed discussion of this aternative is provided in appendix section A.3.6.4.

Construction. This aternative would require construction of a new stand-alone production site at SNL, directly east of
Technical Areal (figure 3.4.2.5-1). The alternative includes six new buildings and renovation or minor modifications
to some existing buildings. The site would have four new production facilities, an office structure, and a central
utilities building, all surrounded by a security fence with guards. The facility plot plan is shown in figure 3.4.2.5-2.

The new site would be independent of the existing Technical Areal, but would be connected to the area’s utility

network. The new construction would total approximately 58,060 m%(625,000 ft2), which would be located on 9 ha (22
acres) of available land. In addition to renovation projects, some existing buildings would undergo minor modifications

to accept the new workload. These minor modifications would yield an additional 5,110 m2(55,000 ft2) of work space.

The new or modified facilities are Office Facility; Distribution Center Facility, Electronic Assembly Facility,
Mechanical Assembly Facility, Special Products Facility, Central Utility Building, and modificationsto existing
buildings (820, 860, 894, 905, 913, and others). Table 3.4.2.5-1 shows construction requirements for the SNL
Nonnuclear Fabrication Facility.

Operation. The nonnuclear fabrication alternative at SNL would operate processes and manufacturing functions
similar to those of KCP. Manufacturing activities would be designed to fabricate the numerous electrical and
mechanical components of nuclear weapons not proposed to be secured commercially. Fabrication activities would
involve a precision machine shop with forges, presses, ovens, other metal-forming and metal -treating equipment,
mechanical assembly areas, and clean rooms. Table 3.4.2.5-2 shows the surge operating requirements for the SNL
Nonnuclear Fabrication Facility.

Table 3.4.2.5-1.-- Sandia National Laboratories Nonnuclear Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 46.8
Peak electrical demand (MWe) 2.5
Concrete (md) 12,800
Steel (t) 5,440
Gasoline, diesel, and lube oil (L) 2,600,000
Industrial gases 24 (mq) NA
Water (L) 2,200,000
Land (ha) 9
Employment

Total employment (worker years) 781
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Peak employment (workers) 379
Construction period (years) 3

Table 3.4.2.5-2.-- Sandia National Laboratories Nonnuclear Fabrication Facility Surge Operation Annual
Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 39,700
Peak electrical demand (MWe) 6.2
Gasoline and diesel fuel (L)  None

Natural gas 22 (m 3) 3,270,000
Water (L) 893,000,000
Plant Footprint (ha) 9
Employment (Workers) 1,160

Waste Management. The SNL existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous and nonhazardous wastes generated and any radioactive
or mixed wastes generated under upset conditions at SNL facilities would be managed in accordance with all
applicable Federal and state waste regulations. The wastes anticipated from the estimated workload would not require
significant modification of the existing SNL waste management infrastructure. Waste generation for construction and
operation of the SNL Nonnuclear Fabrication Facility is shown in table 3.4.2.5-3.

Table 3.4.2.5-3.-- Sandia National Laboratories Nonnuclear Fabrication Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Cateqory Volume Gener ated Generated Effluent from
from Construction || from Surge Operations 28 Surge Operations
(m°) (m) (m°)
Low-Level £
ILiquid  |[None None INone |
ISolid  |[None None None |
IMixed Low-L evel |
ILiquid  |[None None None |
ISolid ~ |[None None INone |
IHazar dous |
lLiqud  [[0.11 115 115 |
|Solid ~ |[23 117 117 |
INonhazar dous (Sanitary) |
Liquid  |6,1608 291,470 291,470 22
Solid 236 7,880 3,940 &0
INonhazar dous (Other) |
Liquid 38361 Included in sanitary Included in sanitary
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“Solid 5 Included in sanitary [Included in sanitary ”

3.4.3 Pit Fabrication and Intrusive Modification Pit Reuse Alter natives

This capability, hereafter referred to as pit fabrication, includes all activities necessary to fabricate new pits, to modify
the internal features of existing pits (intrusive modification), and to recertify or requalify pits. Processes for fabrication
of replacement pits and modification of existing pits may involve handling, storing, and shipping HEU components. It
is assumed that HEU components for assembly into replacement pits will be fabricated at Y-12 and shipped to LANL.
Uranium components removed from pits that are to be replaced would be processed to remove residual plutonium,
packaged, and shipped to Y -12.

For the base case analysis, workload requirements are assumed to be at a level necessary to maintain competence and
to replace components destroyed during surveillance testing. This base case production rate is approximately 20 pits
per year. In order to ensure that DOE is able to support the national security mission, equipment would be installed to
provide the capability to fabricate one each of every pit type in the post-2005 stockpile. This concept is called
capability-based capacity. Operating this array of equipment 5 days per week, on a single shift, provides an annual
capacity of approximately 50 pits of, at most, 2 different types.

There are two alternative sites for pit fabrication: SRS and LANL. Nonintrusive modification pit reuse, which is an
inherent capability of the pit fabrication facility, includes the processes and systems necessary to make modifications
to the external features of a pit, if necessary, and to recertify the pit for reuse in a weapon.

3.4.3.1 No Action

Under the No Action alternative, DOE would continue to use existing R&D capabilitiesat LANL and LLNL. LANL
maintains a limited capability to fabricate plutonium components using its Plutonium Research and Development
Facility and performs surveillance operations on plutonium components returned from the stockpile. In addition, less
extensive capabilities would continue at LLNL to support material and process technology development. Under No
Action, DOE would not have the capability to perform pit fabrication to meet the requirements described in section 3.1
for the base case.

3.4.3.2 Reestablish at Los Alamos National Laboratory

This aternative would reconfigure the Plutonium Facility at LANL to fulfill the pit fabrication mission and the
intrusive modification pit reuse mission. Pit manufacturing would consist of the following functions: pit fabrication,
plutonium processing, waste processing, analytical chemistry, physical vapor deposition coatings, and storage. A more
detailed discussion of this alternative is provided in appendix section A.3.3.1.

Construction. This aternative would locate pit manufacturing in existing facilities within five technical areas (TAs -
55, -3, -8, -50, and -54). (graphic not available) Figure 3.4.3.2-1 shows the LANL TAs. The pit
fabrication/modification and plutonium processing activities would be located in the existing Plutonium Facility (PF-
4), which is situated within the controlled access area of TA-55. The 300 Area of PF-4 would be used to fabricate
plutonium components and to assemble those components into pits. Existing equipment would be retained as much as
possible, but some equipment would be upgraded to production quality. Other TAs would provide waste processing,
analytical chemistry, and other support functions. Figure 3.4.3.2-2 shows the plot plan for the pit
fabrication/modification and plutonium processing facilities in TA-55. Table 3.4.3.2-1 shows construction
requirements for the LANL Pit Fabrication Facility.

Table 3.4.3.2-1.-- Los Alamos National Laboratory Pit Fabrication Facility Construction Requirements

Requirement Consumption
M aterial/Resour ce
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Electrical energy (MWh) Minimal
Peak electrical demand (MWe) Minimal
Concrete (m°) Minimal
Stedl (t) Minimal
Gasoline, diesel, and lube il (L) Minimal
Industrial gases 2 (md) Minimal
Water (L) Minimal
Land (ha) NA 83
Employment

Total employment (worker years) 216
Peak employment (workers) 138
Construction period (years) 3

Operation. This alternative would consolidate the pit fabrication and modification processes, receiving pits from
offsite and shipping new or rebuilt pits to the Weapons Assembly Facility. The pits received from offsite would be
routed to a disassembly area. The plutonium metal from disassembled pits would be purified before transfer to the
fabrication area. Residues generated in the disassembly/metal purification areas would primarily consist of chloride
salts, crucibles, and chloride-contaminated scrap. The bulk of the residual plutonium would be purified and converted
to plutonium metal in the chloride recovery area. Recovered plutonium metal would also be sent to the fabrication area.
During fabrication, plutonium metal would be cast into the desired near-net shape and machined to the final shape
with desired tolerances. The finished components would be assembled with other nonplutonium materials into the new
pit component. These new pits would be sent to the Weapons Assembly Facility. During the casting and machining
operations, a number of residues would be generated that require processing and would subsequently undergo nitrate
agueous recovery operations. In nitrate agueous recovery, the residues are purified and converted to oxide for return to
the reduction operations. Solid and liquid wastes from processing areas would be routed to waste management
facilities for processing into a disposable waste form. Analytical laboratories provide chemical analyses of plutonium
metal, oxides, solutions, and wastes. Table 3.4.3.2-2 shows the surge operating requirements for the LANL Pit
Fabrication and Intrusive Modification Pit Reuse Facility.

Table 3.4.3.2-2.-- Los Alamos National Laboratory Pit Fabrication Facility Surge Operation Annual Requirements

Requirement Consumption
Resource
Electrical energy (MWh) 5,480
Peak electrical demand (MWe) 0.7
Liquid fuel (L) None
Natural gas & (m?3) 30,900
Water (L) 30,200,000
Plant Footprint (ha) NA &
Employment (Workers) 628 &6

Waste Management. The existing LANL waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed waste generated at LANL
facilities would be managed in accordance with all applicable Federal and state regulation. The wastes anticipated from
the estimated workloads would not require significant modifications of the existing LANL waste management
infrastructure. Waste generation for construction and operation of the LANL Pit Fabrication Facility is shown in table
3.4.3.2-3.
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Table 3.4.3.2-3.-- Los Alamos National Laboratory Pit Fabrication Facility Waste Volumes (80 Pits Per Year)

Annual Average Annual Volume Annual Volume
Volume Generated Generated from Effluent from
Category from Construction Surge Operation Surge Operation
(m3) (m3) (m®)
[Transuranic |
lLiquid  [[None 5 [None |
Solid 68L 43 60
IMixed Transuranic |
lLiquid  [[None None None |
|Solid [None 2 2 |
ILow-L evel |
lLiquid  [[None 115 None |
Solid 1288 386 393
IMixed Low-L evel |
lLiquid  [[None [None [None |
|Solid [None [None [None |
IHazar dous |
lLiqud  |j0.06 2 2 |
|Solid |51 [None [None |
INonhazar dous (Sanitary) |
Liquid None 12,300 82 12,300
Solid None 552 L0 552
INonhazar dous (Other) |
lLiquid  |[None Included in sanitary ~ [[Included in sanitary |
Solid 261 Included in sanitary Included in sanitary

3.4.3.3 Reestablish at Savannah River Site

This aternative would establish a pit fabrication and reuse facility at SRS within existing hardened facilities, but with
new equipment and systems. The facility would fulfill the replacement pit fabrication mission and the intrusive and
nonintrusive modification pit reuse missions. This aternative would consolidate all pit fabrication and modification
processes, receiving pits from offsite and shipping new or rebuilt pits off site to the Weapons Assembly Facility.
Nonnuclear pit components would be manufactured at other DOE sites and shipped to SRS for assembly into pits. The
receiving, handling, and disposition of surplus plutonium could also be consolidated with the plutonium processing
facilities. A more detailed discussion of this alternative is provided in appendix section A.3.3.2.

Construction. Facilities are available at the SRS separation areas, F-Area, and H-Area, which could house, in
hardened structures, all the process functions required for the manufacture of plutonium pits (figure 3.4.3.3-1). Pit
fabrication would be located in Building 232-H, and plutonium processing would be located in the F-Canyon facilities.

Building 232-H is primarily a hardened facility that is used for tritium processing and handling operations that are
being relocated to the Replacement Tritium Facility. Adequate space would be available for the Pit Fabrication Facility
following removal of some existing equipment and piping systems. New equipment and systems would be required for
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the Pit Fabrication Facility.

F-Canyon facilities have adegquate noncontaminated hardened areas to house the plutonium processing functions. The
Plutonium Storage Facility and the New Special Recovery Facility, which have never been started up, would be used
in addition to a third level F-Canyon building production space that has been decontaminated. Many of the unused
glove boxes in these facilities could be used as is or with minor modifications. Table 3.4.3.3-1 shows construction
requirements, and figure 3.4.3.3-2 provides a site plan for the SRS Pit Fabrication and Intrusive Modification Pit

Reuse Facility.

Table 3.4.3.3-1.-- Savannah River Site Pit Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 15
Peak eectrical demand (MWe) 0.37
Concrete (m3) 1,600
Sted (t) 249
Gasoline, diesel, and lube oil (L) 175,000
Industrial gases £2 (m3) 3,780
Water (L) 30,000,000
Land (ha) NA £3
Employment

Total employment (worker years) 801
Peak employment (workers) 288
Construction period (years) 5

Operation. Table 3.4.3.3-2 shows the surge operating requirements for the SRS Pit Fabrication and Intrusive
Modification Pit Reuse Facility. Specific processes required for pit fabrication are discussed in appendix section
A.3.3.2.

Table 3.4.3.3-2.-- Savannah River Site Pit Fabrication Facility Surge Operation Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 9,700
Peak electrical demand (MWe) 1.6
Liquid fuel (L) 28,400
Natural gas 4 (m3) None
Water (L) 46,200,000
Cod (1) 1,090
Plant Footprint (m?3) NA 22

Employment (Workers) 813

Pit disassembly, plutonium purification, and residue processing would be performed in existing hardened facilities in
the F-Area. These facilities include New Special Recovery, which is equipped to dissolve and purify plutonium, a new
reduction (metal preparation) facility in Building 221-F, and the Plutonium Storage Facility. Existing facilities in the
F-Area are sized for a large yearly throughput (2 to 5 metric tons [t] [2.2 to 5.5 short tons {tons}]), if required. Also
available onsite is the Defense Waste Processing Facility, which would be used for disposal of americium that isa
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byproduct of plutonium purification. Analytical laboratories in the F-Canyon Area are available to support process
control requirements. These facilities in F-Area are operated by the DOE Environmental Management Program.

The plutonium fabrication processin Building 232-H would be an abbreviated version of the process used by the
Rocky Flats Plant. Though there are severa pit types, the process for each pit type is basically the same. The process
consists of casting parts to the near-net shape, machining the surfaces of the casting to achieve the final shape, and
performing tests on the completed parts to ensure suitability. After this inspection, the plutonium components are
cleaned and assembled with the nonnuclear components to be built into the pit and then welded together into one unit.
With the plutonium encapsulated, it may then be safely removed from the glove box, certified, and stored or shipped
offsite, as needed.

Nonnuclear components used in the new pits would be received from offsite. After inspection, these parts would be
stored in Building 704-55H until needed for either newly fabricated or reused pits.

For the nonintrusive modification pit reuse function, the pit is not disassembled. The entire pit is received through the
weapons retirement/disassembly process. The pit is then cleaned, inspected and, if necessary, the exterior of the pitis
modified. No plutonium is exposed in the nonintrusive modification pit reuse function.

Waste Management. The existing SRS waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed waste generated at SRS facilities
would be managed in accordance with all applicable Federal and state regulations. The wastes anticipated from the
estimated workloads would not require significant modifications of the existing SRS waste management infrastructure.
The plutonium recovery process would generate a liquid transuranic (TRU) waste that SRS would manage as a high-
specific activity waste. This waste would be managed in accordance with the SRS HLW management plan and would
result in HLW glasslogs and LLW saltstone. Radiographic inspection would generate a low-specific activity waste
stream that would include development chemicals such as silver. This stream would be treated as mixed LLW. Waste
generation for construction and operation of the SRS Pit Fabrication Facility is shown in table 3.4.3.3-3.

Table 3.4.3.3-3.-- Savannah River Site Pit Fabrication Waste Volumes (120 Pits Per Year)

Annual Average Annual Volume Annual Volume
c Volume Generated f Generated from Effluent from
ategory rom Construction Surge Operations Surge Oper ations
(m3) (m3) (m3)
Transuranic
Liquid None 28 16 None
Solid None 129 L 1290

Mixed Transuranic

lLiquid  |[None [None [None |
Solid None 1 1

ILow-L evel |
Liquid None 8018 None

Solid None 8g 12 34

IMixed Low-L evel |
| | | | |
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Liquid [None |None [None |
|Solid [None [None [None |
IHazar dous |
Liquid <0.01 <1 None

Solid g &0 None <0.01 81

INonhazar dous (Sanitary)

Liquid 3,020 46,160 46,140 82

Solid 23 1,450 1,580

INonhazar dous (Other) |
lLiquid  [[None [None [None |
Solid 500 83 1,450 84 None

3.4.4 Secondary and Case Fabrication Alternatives

The secondary and case fabrication mission includes all activities to support fabrication, surveillance, inspection, and
testing of secondaries and components. Functional capabilities for these services include operations to physically and
chemically process, machine, inspect, assemble, and disassemble secondary and case materials. Materials include
depleted uranium, enriched uranium, uranium alloys, isotopically enriched lithium hydride and lithium deuteride, and
other materials. The concept of capability-based capacity discussed in section 3.4.3 applies to this section. Alternative
sites considered for stockpile management secondary activities are ORR, LANL, and LLNL.

When comparing data between site aternatives, it isimportant to note that there are differences in the facility designs.
The Y -12 alternative includes all the necessary support facilities to conduct the missions, not just the production and
storage facilities. The LANL and LLNL alternatives only consider the incremental changes for operating the
production facilities. The actual production footprint size of each alternative is amost identical; however, the
production capacities vary between site alternatives. For example, base case, multiple-shift capacities at Y-12 and
LANL are about 150 units, whereas at LLNL the equivalent production capability would be about 50 units. This
creates significant differences in some of the data.

3.4.4.1 No Action

Under No Action, ORR would continue secondary and case fabrication. Y -12 maintains the capability to produce and
assemble uranium and lithium components, to recover uranium and lithium materials from the component fabrication
process and disassembled weapons, and to produce secondaries, cases, and related nonnuclear weapons components.

3.4.4.2 Downsize at Oak Ridge Reservation

This aternative would be based on downsizing the existing secondary and case fabrication facilities at Y-12 (figure
3.4.4.2-1) consistent with future requirements. The downsized facilities would only require approximately 14 percent
of the existing Y-12 floor space for the DP mission, while EM missions would assume the majority of the remaining
area. The Y-12 secondary and case fabrication facilities would be divided into the following four factories:

« Enriched uranium factory for processing enriched uranium

« Depleted uranium factory for processing depleted uranium and uranium alloys
 Special materials factory for processing lithium compounds and other materials

« Nonnuclear factory for processing nonnuclear secondary and case parts and materials
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This aternative is discussed in more detail in appendix section A.3.2.1.

Construction . This alternative consists of five principal production buildings, one shared production facility, and a
number of office, utility, and changehouse facilities. Buildings 9204-2 and 9201-5W would be placed in cold standby
for potential activation should unforeseen capacity needs arise. Re-activation of these buildings would require separate
NEPA evauation. Figure 3.4.4.2-2 shows the location of the Y-12 secondary and case fabrication facilities. There
would be no new facility construction at Y -12 to support the secondary and case fabrication mission. Modifications to
the existing buildings would be required for implementation of the alternate secondary and case fabrication mission
and to upgrade the buildings to meet natural phenomena requirements. The modifications would be as follows:

Building 9996: Connections between the building and the A-2 Wing of Building 9212 complex would be
strengthened.

Building 9212: Modifications would be made to numerous columns, knee braces, and cross braces to provide
proper stiffness and load distribution.

Buildings 9215: The M-Wing area of this building would be converted primarily for enriched uranium storage.
The high case would require some machine tools to be in cold standby. The F-Wing area would house the can
shop, to be relocated from Building 9201-1. The roof deck would be tack welded to existing purlins, additional
corner supports would be added to this area of the roof, and four new scuppers would be added.

Building 9998: This building houses the depleted uranium/binary foundry area. The installation of a 3,175-t
(3,500-ton) press would be required in F-Area. Enriched uranium machining and the associated dimensional
inspection would be relocated to the H2-Area. Other additions include the plasma-spray coating and ceramic
machining operations to be located in the G3-Area. Some new equipment for special materials processing would
also be installed in the G3-Area. Four steel columns and two steel girders would be strengthened by adding
additional steel. Roof bracing would be added and additional tack welding of the roof support steel would be
done.

Building 9201-5N: Tack weld roof deck to roof, provide additional roof corner support, and install scuppers.
Building 9204-2E: Thefirst floor of this building would have a lithium pro (MWh)

Table 3.4.4.2-1 - Y-12 Plant Secondary and Case Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 2.7
Peak electrical demand (MWe) 0.2
Concrete (m°) 100
Stedl (1) 20
Gasoline, diesel, and lube oil (L) 10,000
Industrial gases(m®)& 300
Water (L) 2,000,000
Land (ha) NA 86

Employment&Z

Total employment (worker years) 72
Peak employment (workers) 14
Construction period (years) 6

Operation. Table 3.4.4.2-2 shows the surge operating requirements for the Y-12 Secondary and Case Fabrication
Facility.
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Table 3.4.4.2-2.-- Y-12 Plant Secondary and Case Fabrication Facility
Surge Operation Annual Requirements

Requirement Consumption
Resource
Electrical energy (MWh) 118,000
Peak electrical demand (MWe) 19
Liquid fuel (L) 250,000
Natural gas & (m3) 17,000,000
Water (L) 1,510,000,000
Coadl (1) 500
Plant Footprint (ha) NA 82
Employment (Workers) 4,508 X

Waste Management. The ORR existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed wastes generated at Y -12
facilities would be managed in accordance with all applicable Federal and state waste regulations. The wastes
anticipated from the estimated workloads would not require significant modification of the existing ORR waste
management infrastructure. Waste generation for construction and operation of the Y -12 secondary and case
fabrication alternative is shown in table 3.4.4.2-3.

Table 3.4.4.2-3.-- Y-12 Plant Secondary and Case Fabrication Facility Waste Volumes

Annual Average Annual Volume
Volume Generated Annual Volume Generated from Effluent from

Category || ¢rom Construction Surge Opseratlons Surge Oper ations
(m3 ) (m?) (m3 )

ILow-L evel |

Liquid None 320 None

Solid 8 1,1204 570 22

IMixed L ow-L evel

Liquid None 3,400 3,400

solid | g 93 92

IHazar dous |

Liquid None Included in mixed Included in mixed

Solid 2 Included in mixed Included in mixed

INonhazar dous (Sanitary) |

Liquid 27 320,000 310.400 %

Solid ~ [30% 13,500 % 7,670

INonhazar dous (Other)
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Liquid Included in sanitary |{Included in sanitary Included in sanitary

2 Included in sanitary

Solid

10,000 28

3.4.4.3 Relocate to Los Alamos National Laboratory

This aternative would establish a secondary and case fabrication capability using the processes proven at Y-12 and
would use facilities in 11 existing buildings. The LANL Secondary and Case Fabrication Facility operations would fall
into the following four categories:

« Enriched uranium operations

« Depleted uranium and uranium alloy operations

« Specia materials fabrication for lithium compounds and other materials

« Nonnuclear fabrication and processing for nonnuclear secondary and case parts and materials

This aternative is discussed in more detail in appendix section A.3.2.2.

Construction. Secondary and case fabrication at LANL would utilize existing facilities within the boundaries of TAs -
3, -8, -50, -55, and -54. Facilities within each of these TAs include the TA-3 Sigma complex (Buildings SM-35, SM -
66, and SM-141), the TA-3 Chemistry and Metalurgy Research Building (Building SM-29), the TA-3 Main Machine
Shop (Buildings SM-39 and SM-102), the TA-8 Nondestructive Evaluation Facility (Buildings 22 and 23), the TA-55
Nuclear Material Storage Facility for overflow capacity, the TA-50 Liquid Radioactive Waste Management Facility,
and the TA-54 Solid Radioactive Waste Management Area. These areas are shown in figure 3.4.4.3-1.

Figure 3.4.4.3-2 shows the magjor structures located in TA-3. The buildings shown on this plot plan for use in stockpile
stewardship and management operations are SM -29, SM-35, SM-39, SM-66, SM-102, and SM-141. Modifications
would be required for the following facilities:

« Renovationsto Wings 2, 4, and 9 of the Chemistry and Metallurgy Research Building
« Main machine shop change room and ventilation upgrades

« Sigmacomplex lithium forming, machining, and inspection

« Sigmacomplex lithium purification and storage

Modification to the LANL facilities to perform the stockpile management secondary and case fabrication mission
would require approximately 7 years for design, construction, mission transfer, and operational startup. Table 3.4.4.3-1
shows construction requirements for the LANL Secondary and Case Fabrication Facility.

Table 3.4.4.3-1.-- Los Alamos National Laboratory Secondary and Case Fabrication Facility Construction
Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 4,130
Peak electrical demand (MWe) 0.75
Concrete (m°) 245
Stedl (t) 54
Gasoline, diesdl, and lube oil (L) 22,700
Industrial gases 22 (m3) 11,500
Water (L) 4,160,000
Land (ha) NA 100
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Employment

Total employment (worker years) 205
Peak employment (workers) 55
Construction period (years) 4

Operation. Table 3.4.4.2-2 shows the surge operating requirements for the LANL Secondary and Case Fabrication
Facility.

Table 3.4.4.3-2.-- Los Alamos National Laboratory Secondary and Case Fabrication Facility Surge Operation
Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 36,000
Peak electrical demand (MWe) 5

Liquid fuel (L) 100,000
Natural gas 181 (m3) None
Water (L) 55,000,000
Plant Footprint (ha) NA 102

Employment (Workers) 523 103

Table 3.4.4.3-3.-- Los Alamos National Laboratory Secondary and Case Fabrication Facility Waste Volumes

Volume Generated | AMnual Yolume Generated rom | “Ziii% V5 e
Category || tr om Construction Surge E)rrr])%ratlons Surge Operations
(m3) (m3)

ILow-L evel |
ILiquid  |[None 1192 [None |
Solid 134 690 349104

IMixed Low-L evel |
ILiquid  |[None 130 130 |
[Solid |10 108 108 |
[Hazardous |
ILiquid  |[None 160 160 |
[Solid ~ |]37 216 216 |
INonhazar dous (Sanitary) |
ILiquid  |[890 120,240 20,370 |
Solid 120 1,160 639 105

[Nonhazar dous (Other) |
lLiquid  |[Included in sanitary |[None [None |
Solid 10106 3,000 3,000
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Waste Management. The LANL existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed wastes generated at LANL
facilities would be managed in accordance with all applicable Federal and state waste regulations. The wastes
anticipated from the estimated workloads would not require significant modification of the existing LANL waste
management infrastructure. Waste generation for construction and operation of the LANL secondary and case
fabrication alternative is shown in table 3.4.4.3-3.

3.4.4.4 Relocate to Lawrence Livermore National Laboratory

This aternative would establish a secondary and case fabrication capability using the processes proven at Y-12, and
would use facilities in existing buildings. The LLNL Secondary and Case Fabrication Facility operations are the same
as those described in section 3.4.4.3. This alternative is discussed in more detail in appendix section A.3.2.3.

Construction. Manufacturing and assembly of the secondaries and cases would take place at the Livermore Site
(figure 3.4.4.4-1) in the buildings shown on the LLNL site plan, figure 3.4.4.4-2. The secondary and case fabrication
facilities at LLNL would principally involve the following buildings with minor modifications:

Building 175 for E-beam melt facility for uranium alloy billets

Building 231 for uranium foundry and metal working for uranium aloys

Building 241 for special material fabrication (lithium and other special materials)

Building 321 for machining of depleted uranium and uranium alloys and fabrication of nonnuclear components
Building 332 as the Main Enriched Uranium Piece Part Fabrication Facility and the Main A/D Quality
Evaluation Facility

« Building 334 as an extension to Building 332

In addition, the secondary and case fabrication functions would share facilities in severa buildings with other LLNL
programs for sample test activities. While this alternative would not require new building construction, it would

require some modifications and building renovations, and the construction of a 167 m 2 (1,800 ft2 ) steel frame

covered space within the Superblock protected area to house the enriched uranium inventory. Table 3.4.4.4-1 shows
construction requirements for the LLNL Secondary and Case Fabrication Facility.

Table 3.4.4.4-1.-- Lawrence Livermore National Laboratory
Secondary and Case Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 3,500
Peak electrical demand (MWe) 0.4
Concrete (m°) 612
Steel (t) 73
Gasoline, diesel, and lube oil (L) 908,000
Industrial gases 197 (m3) 142
Water (L) 8,710,000
Land (ha) NA 108
Employment

Total employment (worker years) 330
Peak employment (workers) 130
Construction period (years) 3
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Operation. Table 3.4.4.4-2 shows the surge operating requirements for the LLNL Secondary and Case Fabrication
Facility.

Table 3.4.4.4-2.- Lawrence Livermore National Laboratory Secondary and Case Fabrication Facility Surge
Operation Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 15,000
Peak eectrical demand (MWe) 2.0
Liquid fuel (L) 85,200
Natural gas 122 (m?3) 566,000
Water (L) 194,000,000
Plant Footprint (ha) NA 110
Employment (Workers) 760111

Waste Management. The LLNL existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, radioactive, and mixed wastes generated at LLNL
facilities would be managed in accordance with all applicable Federal and state waste regulations. The wastes
anticipated from the estimated workload would not require significant modifications to the existing LLNL waste
management infrastructure. Waste generation for construction and operation of the LLNL secondary and case
fabrication alternative is shown in table 3.4.4.4-3.

Table 3.4.4.4-3.-- Lawrence Livermore National Laboratory Secondary and Case Fabrication Facility Waste
Volumes

Annual Volume
Annual AverageVolume |Generated from| Annual Volume Effluent
Category||Generated from Construction Surge from Surge Operations
(m3) Operations (m3)
(m®)
ILow-L evel |
ILiquid  |[None 1205 None |
ISolid |5 1370 1304 |
IMixed Low-L evel |
ILiquid  |[None 550 1550 |
ISolid  |[None 12 112 |
IHazar dous |
ILiquid (|11 540 540 |
Solid (|41 |18 18 |
INonhazar dous (Sanitary) |
ILiquid (5,050 202,000 102,000 |
ISolid (2,820 14,320 14,320 |
INonhazar dous (Other) |
Liquid |[Included in sanitary Incl_uded In Included in sanitary
sanitary
[ Il I I
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“Solid |255 13,200 112 None H

3.4.5 High Explosives Fabrication Alternatives

The HE fabrication mission is described in two functional areas: HE main charge fabrication and small HE component
fabrication. Capabilities required include manufacturing process development, formulation, synthesis, main charge
manufacturing (pressing, machining, subassembly, receiving/storage, quality assurance, and disposition), and energetic
component manufacture. The HE fabrication mission supports the production aspect of stockpile management and also
supports HE surveillance and some stockpile stewardship activities.

3.4.5.1 No Action

Under No Action, Pantex would continue, in its current configuration, the fabrication and surveillance of HE
components for nuclear weapons. LANL and LLNL would continue to perform weapons HE R&D, surveillance, and
HE safety studies.

3.4.5.2 Downsize at Pantex Plant

The Pantex HE fabrication alternative would downsize and consolidate current HE operations and facilities. This
alternative would be considered only in conjunction with maintaining the weapons A/D mission at Pantex. Although
there is no requirement for collocation of weapons A/D and HE fabrication, it would not be practical to maintain
Pantex operations solely for HE fabrication. This alternative is discussed in more detail in appendix section A.3.5.1.

Construction. Figures 3.4.5.2-1, 3.4.5.2-2, and 3.4.5.2-3 show Zones 11 and 12 and the existing facilities within these
zones that are part of the HE fabrication proposal. Only minor modifications to existing facilities within Zones 11 and
12 would be required. The Pantex HE fabrication alternative would use existing buildings and facilities within Zones 4,
11, 12, FS-11, FS-22, FS-24, and the Burning Ground. Table 3.4.5.2-1 shows construction requirements for the Pantex
HE Fabrication Facility.

Operation. The HE fabrication process comprises HE main charge fabrication, small HE component fabrication, HE
formulation and synthesis, and HE testing and characterization. Processes used include isostatic pressing, machining,
mechanical punch and die pressing, laser welding, explosive-extrusion, mechanical assembly, dimensional checking,
and a variety of testing methodologies. There would be no change in processes or operations for HE fabrication from
existing Pantex operations. Table 3.4.5.2-2 shows the annual Pantex HE Fabrication Facility surge operating
requirements.

Table 3.4.5.2-1.-- Pantex Plant High Explosives Fabrication Facility Construction Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 257
Peak electrical demand (MWe) 2
Concrete (m3) 356
Steel (1) 6
Gasoline, diesal, and lube ail (L) 12,200
Industrial gases 112 (m3) 258
Water (L) 644,000
Land (ha) NA 114
Employment
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Total employment (worker years) 46
Peak employment (workers) 29
Construction period (years) 3

Table 3.4.5.2-2.-- Pantex Plant High Explosives Fabrication Facility Surge Operation Annual Requirements

Requirement
Resour ce
Electrical energy (MWh) 3,250
Peak electrical demand (MWe) 1

Consumption

Liquid fuel (L) 55,600
Natural gas 112 (m?3) 500,000
Water (L) 12,500,000
Plant Footprint (ha) NA 116
Employment (Workers] 37117

Waste Management. The existing Pantex waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, nonhazardous, and a minimal quantity of radioactive
waste generated at Pantex facilities would be managed in accordance with all applicable Federal and state waste
regulations. The wastes anticipated from the estimated workloads would not require significant modification of the
existing Pantex waste management infrastructure. Waste generation for construction and operation of the Pantex HE
fabrication alternative is shown in table 3.4.5.2-3.

Table 3.4.5.2-3.-- Pantex Plant High Explosives Fabrication Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Volume Generated Generated from Effluent from
Category from Construction Surge Operations Surge Operations
(m?) (m?) (m?)

ILow-L evel |
lLiquid  |None [None None |
|Solid [None [Minimal Minimal |
IMixed L ow-L evel |
lLiquid  |None [None None |
Solid None [None None |
IHazar dous |
lLiquid  |None 0.23 10.23 |
Solid 10.06 130 130 |
INonhazar dous (Sanitary) |
lLiquid  ||146 17,120 17,120 |
Solid None 17 glls

Nonhazar dous (Other)
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lLiquid  [Included in sanitary [None [None |

Solid 2119 Included in sanitary Included in sanitary

3.4.5.3 Relocate to Los Alamos National L aboratory

This aternative would transfer HE operations to LANL from Pantex during a 2-year transition period, during which
Pantex would continue to support the stockpile. This alternative would use existing LANL R&D facilities, which have
sufficient capacity to accommodate the required workload. This alternative is discussed in more detail in appendix
section A.3.5.2. The option to share the HE mission with LLNL is bounded by this analysis and is not discussed
further.

Construction. LANL HE fabrication process capability is already established. HE fabrication and storage functions
would be supported in existing facilities at LANL TAs -9, -16, and -37 (figure 3.4.5.3-1). Since LANL HE plant
facilities already exist and have sufficient capacity for stockpile management requirements, no new building
construction and no significant modifications would be required. Asindicated in table 3.4.5.3-1, there would be
minimal resource requirements other than personnel for modification and transition, and no waste would be generated.
Figure 3.4.5.3-2 shows the existing major HE fabrication facilities at TA-16. Additional TAswould provide
production support and testing functions.

Operation. The HE fabrication alternative at LANL would operate in the same manner as current HE fabrication
processes and operations. HE processing facilities at LANL were designed and built for production-scale operations
and were operated as production facilities for many years. The current baseline production technologiesin use at
Pantex would be used at LANL. HE processing at LANL includes HE storage; HE synthesis;, HE formulations,
pressing, machining, assembly, and subassembly of HE devices; quality assurance activities; and HE disposal.
Operations would also continue to provide environmental, safety, and performance testing of HE and HE assemblies.
Table 3.4.5.3-2 shows the annual LANL HE Fabrication Facility surge operating requirements.

Table 3.4.5.3-1.-- Los Alamos National Laboratory High Explosives Fabrication Facility Construction
Requirements

Requirement Consumption

Material/Resour ce

Electrical energy (MWh) Minimal
Peak electrical demand (MWe)  Minimal
Concrete (m 3) Minimal
Stedl (t) Minimal
Gasoline, diesdl, and lube il (L) Minimal
Industrial gases 122 (m3) Minimal
Water (L) Minimal
Land (ha) NA 121
Employment

Total employment (worker years) 77
Peak employment (workers) 46
Construction period (years) 2

Table 3.4.5.3-2.-- Los Alamos National Laboratory High Explosives Fabrication Facility Surge Operation Annual
Requirements
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Requirement Consumption
Resour ce
Electrical energy (MWh) 5,600
Peak electrical demand (MWe) 1
Liquid fuel (L) 94,600
Natural gas 122 (m3) 3,650,000
Water (L) 13,000,000
Plant Footprint (ha) NA 123

Employment (Workers) 200 124

Waste Management . The existing LANL waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, nonhazardous, and a minimal quantity of radioactive
waste generated at LANL facilities would be managed in accordance with all applicable Federal and state waste
regulations. The wastes anticipated from the estimated workloads would not require significant modification of the
existing LANL waste management infrastructure. Waste generation for construction and operation of the LANL HE
fabrication alternative is shown in table 3.4.5.3-3.

Table 3.4.5.3-3.-- Los Alamos National Laboratory High Explosives Fabrication Facility Waste Volumes

Annual Average Annual Volume Annual Volume
Volume Generated Generated from Effluent from
Category from Construction Surge Operations Surge Operations
(m?3) (m?) (m?3)
ILow-L evel |
ILiquid None None None |
|Solid None [Minimal [Minimal |
IMixed L ow-L evel |
ILiquid None None None |
Solid None None None |
IHazar dous |
Liquid None 4125 4
Solid None 13 113 |
INonhazar dous (Sanitary) |
Liquid None 5,900 5,880 126
|Solid None |Included in liquid 117 |
[Nonhazar dous (Other) |
Liquid None 6,930 122 6,930
Solid None 28 28 |

3.4.5.4 Relocate to Lawrence Livermore National Laboratory

The LLNL HE fabrication alternative would transfer HE fabrication activities from Pantex over a 2-year transition
period, during which Pantex would continue to support the stockpile. The LLNL HE Fabrication Facility would consist
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of the HE technology functional area with four main functions: HE main charge fabrication, small HE component
fabrication, HE formulation and synthesis, and HE testing and characterization. This alternative would use existing
R&D facilities, with some minor enhancements and modifications. The LLNL HE fabrication alternative is discussed
in more detail in appendix section A.3.5.3. The option to share the HE mission with LANL is bounded by this analysis
and is not discussed further.

Construction. The LLNL HE fabrication alternative would require construction of 1 new facility and would use 23
existing buildings, 66 existing magazines, and various utilities and services at Site 300 (figure 3.4.5.4-1). The one new
facility would be for storage of HE. This building would have 11,350 kg (25,000 Ib) of conventional HE bulk and

parts storage for a 116 m? (1,250 ft2 ) staging capacity. Table 3.4.5.4-1 shows construction requirements for the LLNL
HE Fabrication Facility.

Table 3.4.5.4-1.-- Lawrence Livermore National Laboratory High Explosives Fabrication Facility Construction
Requirements

Requirement Consumption
Material/Resour ce
Electrical energy (MWh) 15
Peak electrical demand (MWe) 0.2
Concrete (m3) 190
Stedl (1) 15
Gasoline, diesel, and lube oil (L) 9,500
Industrial gases 128 (m?3) 3
Water (L) 1,230,000
Land (ha) 0.8
Employment

Total employment (worker years) 19
Peak employment (workers) 19
Construction period (years) 1

Operation. The LLNL HE fabrication alternative activities would continue using the same facilities, processes, and
operations as the existing HE manufacturing conducted at the site. The current baseline technologiesin use at Pantex
would be used at LLNL. The production and fabrication of the HE components and materials mission would be
accommodated by an incremental increase in the workload currently supported by the HE technology at LLNL. The
HE processing at LLNL includes storage, synthesis, formulation, pressing, machining, assembly, and subassembly of
HE devices; quality assurance activities; and HE disposal. LLNL operations would also continue to provide
environmental, safety, and performance testing of HE and HE assemblies. Table 3.4.5.4-2 shows the annual LLNL HE
Fabrication Facility surge operating requirements.

Table 3.4.5.4-2.-- Lawrence Livermore National Laboratory High Explosives Fabrication Facility Surge Operation
Annual Requirements

Requirement Consumption
Resour ce
Electrical energy (MWh) 4,300
Peak electrical demand (MWe) 1

Liquid fuel (L) 53,100
Natural gas 122 (m?3) None
Water (L) 58,200,000
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0.8430
232131

Plant Footprint (ha)
Employment (Workers)

Waste Management. The LLNL existing waste management infrastructure can be applied to manage and treat all
anticipated waste streams from this alternative. All hazardous, nonhazardous, and a minimal quantity of radioactive
waste generated at LLNL facilities would be managed in accordance with all applicable Federa and state waste
regulations. The wastes anticipated from the estimated workloads would not require significant modification of the
existing LLNL waste management infrastructure. Waste generation for construction and operation of the LLNL HE
fabrication alternative is shown in table 3.4.5.4-3.

Table 3.4.5.4-3.-- Lawrence Livermore National Laboratory High Explosives Fabrication Facility Waste Volumes

Annual Average Volume Annual Volume Annual Volume
Generated from Generated Surge Effluent from Surge
Category Construction Operations Operations
(M) (M) (M)
ILow-L evel |
ILiquid  |[None None None |
ISolid  |[None [Minimal [Minimal |
IMixed Low-L evel |
ILiquid  |[None None None |
ISolid  |[None None None |
IHazar dous |
Ligud |t B E |
[Solid |2 54 54 |
INonhazar dous (Sanitary) |
Liquid ||454 7,270 7250132
Solid 11 69 55133
[Nonhazar dous (Other) |
ILiquid ||946 1568 1566 |
Solid gl 36 20

1 Surveillance isincluded in all capabilities.

2 Includes nonintrusive modification pit reuse and the option of strategic reserve storage of plutonium and HEU.
3 KCP functions would be distributed among two or three of the laboratories.

4 Staging and storage of working inventories of nuclear materials and components are included.

5 Research and development capability only.

6 Includes strategic storage of HEU reserve.

7 Cubic meters at standard temperature and pressure.
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8 Laydown area for construction within existing facilities or previously disturbed areas.

NA - not applicable. PX MH 1995a.

9 Cubic meters at standard temperature and pressure.

10 Contained within existing facilities.

11 Includes 22 workers for nonintrusive modification pit reuse and 624 Work for Others employees.

NA - not applicable. PX 1995a:6; PX 1996e:1; PX DOE 1995k;
PX MH 1995a.

12 Includes 9.2 m 3 generated from A/D operations and 11.3 m 3 generated from pit reuse operations.

13 Assumes two-thirds of solid LLW is compactible by a factor of 4:1 and the liquid LLW is solidified by a factor of
2:1.

14 Includes 4.6 m 3 of concrete and 0.6 t (0.7 tons) of steel. Volume estimate made by using 0.127 m 3/t for density of
steel.

15 Assumes two-thirds of solid is compactible by a factor of 4:1.

PX 1995a:6; PX DOE 1995k; PX MH 1995a.

16 Cubic meters at standard temperature and pressure.

17 Does not include 4.3 ha of new facility footprint.

NT DOE 1995b.

18 Cubic meters at standard temperature and pressure.

19 New facility footprint. Total including existing facilities is 10.5 ha.

20 Includes 22 workers for nonintrusive modification pit reuse.

NT DOE 1995b; NT DOE 1995f; NTS 1995a:3.

21 Includes 18.3 m 3 generated from A/D operations and 11.3 m 3 generated from pit reuse operations.

22 Assumes two-thirds of solid LLW is compactible by a factor of 4:1 and the liquid LLW is solidified by a factor of
2:1

23 Includes 255 m 3 of concrete and 39t (43 tons) of steel. Volume estimate made by using 0.127 m 3 /t for density of
steel.

24 Assumes two-thirds of solid is compactible by a factor of 4:1.

NT DOE 1995b; NT DOE 1995f; NTS 1995a:2; NTS 1995a:3; PX DOE 1995k.

25 Cubic meters at standard temperature and pressure.

26 Laydown area for construction within existing facilities or previously disturbed areas.

NA - not applicable. KC AS| 1995a.
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27 Cubic meters at standard temperature and pressure.

28 Contained within existing facilities.

29 Includes 671 workers performing work for others.

NA - not applicable. KC ASI 1995a; KCP 1995a:2; KCP 1995a 3.

30 LLW or mixed LLW would not be generated during normal operation. However, upset conditions may result in the
generation of minimal quantities of LLW or mixed LLW.

KC ASI 1995a; KCP 1995a:2; KCP 1995a3.

31 Cubic meters at standard temperature and pressure.

32 Laydown area for construction within existing facilities or previously disturbed areas.
NA - not applicable. LANL 1995c.

33 Cubic meters at standard temperature and pressure.

34 Contained within existing facilities.

35 Total surge employment. Increase to current employment would be 194.

NA - not applicable. LANL 1995b:3; LANL 1995b:4; LANL 1995c.

36 Data for multiple shifts were not provided. Single-shift values were multiplied by 3.
37 Assumes a 350:1 wastewater to sludge ratio in the treatment of liquid sanitary wastes.
38 Assumes that two-thirds of the solid waste is compactible by a factor of 4:1.

39 2,500 gal of cleanup/washdown water, converted to cubic meters and divided by 2 for the 2-year construction
period.

40 Industrial liquid wastes, which include cleaners, liquids, lube oils, and developers, are recycled.
41 Metal machining wastes, wire, scrap, and molds are recycled.

LANL 1995c.

42 Cubic meters at standard temperature and pressure.

43 Laydown area for construction within existing facilities or previously disturbed areas.

NA - not applicable. LLNL 1995f.

44 Cubic meters at standard temperature and pressure.

45 Contained within existing facilities.

46 Tota surge employment. Increase to current employment would be 60.

NA - not applicable. LLNL 1995f; LLNL 1995i:2.
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47 With the exception of sanitary wastes, the data for a multiple shift were determined by multiplying the single-shift
values by 2.5.

48 Data were provided as 2,500 Ib of acetone, 3,500 Ib of toluene/methanol, 250 Ib of toluene, and 270 Ib of dimethyl
formamide. Assuming a density of 1,000 kg/cubic meter, these were converted to cubic meters.

49 Assumes toluene/methanol wastewaters would be recycled by a distillation process. Five percent of the
toluene/methanol volume is assumed for the distillation bottoms, which appear as a solid waste effluent.

50 No data provided for liquid sanitary wastes such as sewage. Assumed 50 gal/day per person, 250 days/yr operation.
Number of employees used is 60. The urea waste stream was multiplied by 2.5. for three shifts.

51 LLNL does not treat sanitary wastewater. It goes to the municipal sanitary sewer system; thus, the effluent is the
same as generated.

52 No data provided for solid sanitary wastes such as housekeeping trash. Assumed 0.3 ft3/day per person, 250 days/yr
operation. Number of employees used is 60.

53 Assumes that two-thirds of the solid waste is compactible by a factor of 4:1.

LLNL 1995f; LLNL 1995i:2.

54 Cubic meters at standard temperature and pressure.

NA - not applicable. SNL 1995b:5; SNL 1995e.

55 Cubic meters at standard temperature and pressure.

SNL 1995b:4; SNL 1995h:5; SNL 1995e.

56 The data for a multiple shift were determined by multiplying single-shift data by 2.

57 LLW or mixed LLW would not be generated during normal operation. However, upset conditions may result in the
generation of minimal quantities of LLW or mixed LLW.

58 No data provided. Assumes 25 gal/day per construction worker for 250 days/yr and 260 construction workers.
Construction toilets are trucked offsite for servicing.

59 SNL sanitary wastewater goes to the city of Albuquerque sanitary sewer system; thus the effluent is the same as
generated.

60 Assumes that two-thirds of the solid waste is compactible by a factor of 4:1.

61 Includes washing from flushing mechanical systems, dust control water, and blockwork, cementitious coatings.
SNL 1995b:5; SNL 1995e.

62 Cubic meters at standard temperature and pressure.

63 Laydown area for construction within existing facilities or previously disturbed areas.

NA - not applicable. LANL 1995¢.

64 Cubic meters at standard temperature and pressure.

65 Contained within existing facilities.
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66 Total surge employment. Increase to current employment would be 260.
NA - not applicable. LANL 1995b:4; LANL 1995g.

67 Over 3-year construction period a total of 27 t (30 tons) of associated piping and ventilation ductwork from glove
boxes would be generated. For volume conversion 1500 kg/m3 was assumed.

68 Over 3-year construction period a total of 41t (45 tons) of glove boxes and 14 t (15 tons) of associated piping
ventilation and ductwork, would be generated. For volume conversion, 1500 kg/m3 was assumed.

69 Assumes 50 gal/day/person/shift with the parameters of 250 days/yr and 260 total additional employees for three
shifts.

70 Assumes 0.3 ft3/day/person/shift with the parameters of 250 days/yr and 260 total additional employees for three
shifts.

71 Includes 0.15 t (0.17 tons) of steel assuming density of 0.127 m3/t.

LANL 1995g; LANL 1996e:1.

72 Cubic meters at standard temperature and pressure.

73 Laydown area for construction within existing facilities or previously disturbed areas.
NA - not applicable. WSRC 1995c .

74 Cubic meters at standard temperature and pressure.

75 Contained within existing facilities.

NA - not applicable. WSRC 1995c.

76 At SRS, this would be managed as high-specific activity liquid waste, which would be combined with HLW at the
Tank Farm and then processed in accordance with the High-Level Waste Management Plan as described in appendix
section H.2.2. The resultant waste forms include 0.61 glass logs composed of comingled TRU waste from pit
fabrication and legacy HLW, and LLW saltstone. Based on aqueous alternative process for Complex 21; denitrated
water=49.3 L/kg plutonium metal processed and discarded filtrates=6.9 L/kg plutonium metal. Neutralized with 0.2 L
of 50-percent caustic per kilogram of waste.

77 One-half of this volumeis considered intermediate-level waste at SRS and would be disposed of in the
intermediate-level waste vaults in E-Area. It is managed as TRU waste because it contains beta or gamma emitters that
produce a dose equal to or greater than 200 millirem/hr at 5 cm (2 in) from an unshielded container.

78 Based on agueous alternative process for Complex 21; 166 L of recycle water per kilogram of plutonium metal
processed. Assume "recycle" water sent to Effluent Treatment Facility; recovered acid recycled.

79 Incinerable=58 m3, nonincinerable=30 m3.

80 Includes 7.6 m3 (9.9 yd3) of D& D wastes such as wall material contaminated with asbestos.

81 Treatment of liquid hazardous wastes results in solid hazardous ash. VVolume reduction is 200:1.
82 Assumes 350:1 wastewater to sludge ratio for treatment of liquid sanitary waste.

83 Includes 1.5 m3 (2 yd3) of concrete and 0.18t (0.2 tons) of steel. Includes 498 m3 (651 yd3) of D& D wastes such
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as ductwork, concrete, electrical wiring, and equipment.

84 Recyclable wastes.

SRS 1996a:2; WSRC 1995c.

85 Cubic meters at standard temperature and pressure.

86 Laydown area for construction within existing facilities or previously disturbed areas.
87 Does not include employment requirements for D& D of vacated buildings.
NA - not applicable. OR MMES 1996j; ORR 1995a:3; ORR 1995a:4.

88 Cubic meters at standard temperature and pressure.

89 Contained within existing facilities.

90 Includes 1,152 D& D workers, 1,980 work for others.

NA - not applicable. OR MMES 1996j; ORR 1995a:3; ORR 1995a:4.

91 Includes 10 m 3 of classified waste, 40 drums depleted uranium ash from chip oxidation (one 55-gal drum=0.2 m 3
), and 1,100 m 3 of unclassified waste.

92 Assumes 100:1 wastewater to sludge ratio for the treatment of liquid LLW followed by 2:1 for solidification.
Assumes two-thirds of LLW is compactible by a factor of 4:1. LLW in drumsis not compactible.

93 Includes 2 m 3 of classified waste and 90 m 3 of unclassified waste.

94 Y-12 only pretreats industrial wastewater prior to discharge to the city of Oak Ridge municipal sanitary sewer
system.

95 Includes 3.4 m 3 of concrete and 4.1t of steel.

96 Includes 5 m 3 of classified waste.

97 Assumes two-thirds of solid is compactible by a factor of 4:1.

98 Recyclable wastes.

OR MMES 1996j; ORR 1995a:4.

99 Cubic meters at standard temperature and pressure.

100 Laydown area for construction within existing facilities or previously disturbed areas.
NA - not applicable. LANL 1995b:4; LANL 1995e.

101 Cubic meters at standard temperature and pressure.

102 Contained within existing facilities.

103 Total surge employment. Increment to current employment would be 321.

NA - not applicable. LANL 1995b:4; LANL 1995e.
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104 Assumes two-thirds of the solid LLW is compactible by a factor of 4:1. The wastewater to sludge ratio for liquid
LLW treatment is 100:1 followed by 2:1 solidification ratio.

105 Assumes two-thirds of the solid waste is compactible by a factor of 4:1. The wastewater to sludge ratio for liquid
sanitary treatment is 350: 1.

106 Includes 300t of recyclable steel and 18t of recyclable copper.

LANL 1995b:4; LANL 1995e.

107 Cubic meters at standard temperature and pressure.

108 Laydown area for construction within existing facilities or previoudy disturbed areas.
NA - not applicable. LLNL 1995e.

109 Cubic meters at standard temperature and pressure.

110 Contained within existing facilities.

111 Tota surge employment. Increase to current employment would be 290.

NA - not applicable. LLNL 1995e; LLNL 1995i:3; LLNL 1996i:2.

112 Recyclable wastes.

LLNL 1995e; LLNL 1995i:3.

113 Cubic meters at standard temperature and pressure.

114 Laydown area for construction within existing facilities or previously disturbed areas.
NA - not applicable. PX DOE 1995e.

115 Cubic meters at standard temperature and pressure.

116 Contained within existing facilities.

117 No overhead workers are attributable to the HE mission.

NA - not applicable. PX 1995a:5; PX 1995a6; PX 1996e:1,;
PX DOE 1995e.

118 Assumes two-thirds of solid sanitary waste is compactible by a factor of 4:1.

119 Includes 2 m3 of concrete and 0.25t (0.28 tons) of steel that is recycled. Density of steel was assumed to be 0.127
m3/t for volume conversion.

PX 1995a5; PX 1995a:6; PX DOE 1995e.

120 Cubic meters at standard temperature and pressure.

121 Laydown areafor construction within existing facilities or previously disturbed areas.
Note: NA - not applicable. Source: LANL 1995d.

122 Cubic meters at standard temperature and pressure.
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123 Contained within existing facilities.

124 Total surge employment. Increase to current employment would be 67.

NA - not applicable. LANL 1995b:4; LANL 1995d.

125 Includes high explosives process solvents and contaminated oils.

126 Assumes 350:1 wastewater to sludge ratio in treatment of liquid sanitary waste.
127 Treated process water to NPDES-permitted outfalls.

LANL 1995b:3; LANL 1995b:4; LANL 1995d.

128 Cubic meters at standard temperature and pressure.

LLNL 1995i:3; LLNL 1995;.

129 Cubic meters at standard temperature and pressure.

130 Existing facilities occupy 2,830 ha.

131 Total surge employment. Increase to current employment would be 100.

LLNL 1995i:3; LLNL 1995;.

132 Assumes 350:1 wastewater to sludge ratio for treatment of liquid sanitary waste.

133 Two-thirds of solid is compactible by a factor of 4:1.

134 Includes 7.6 m3 (9.9 yd®) of concrete and 3t (3.3 tons) of steel that is recycled.

LLNL 1995i:3; LLNL 1995j.

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/V 1¢34.htm[6/27/2011 2:04:52 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

3.5 Emerging Technologies

DOE is planning to maintain the weapons stockpile using technol ogies that are in many cases more cost effective with
less environmental impact than those used in the past. In addition to these proven baseline technologies planned for the
downsized weapons complex, there are newer technologies under consideration that have the potential to offer even
greater cost and environmental advantages. However, these technol ogies have not matured sufficiently to be included
with confidence within the current baseline design. In most cases, new technologies that reduce waste and scrap
generation and raw material usage concurrently reduce processing steps and operating costs. However, installing new
technology requires capital construction and in nuclear facilities may require substantial additional cost to
decontaminate and remove old equipment. These construction and decontamination operations also generate waste.
Nevertheless, it is foreseeable that the future Complex could include some of these emerging technologies. This section
discusses the major emerging technologies under consideration and their potential to further reduce future
environmental impacts.

In the design of the Complex, there is a common waste management approach that emphasizes four areas of concern:
the reduction of environmental impacts by avoiding environmentally offensive substances; process improvements that
minimize waste generation; recycling, in order to minimize waste and raw material use; and the treatment of generated
wastes. For some of the major processes, the following sections identify the significant benefits from emerging
technologies that could reduce plant effluent, emissions, wastes, worker exposures, and operating cost.

3.5.1 Plutonium Fabrication and Processing

The plutonium facility includes a fabrication area where the plutonium is shaped into usable geometric shapes called
pits and a processing area where the supporting chemical operations are performed. Plutonium from dismantled
weapons may also be recovered. An amount of plutonium sufficient for carrying out fabrication and processing
operations would be stored at the facility. The facility would be supported by activities such as analytical laboratories
and waste management operations.

The emerging technologies for plutonium fabrication and processing are directed at minimizing waste at the source,
reducing the amount of emissions, reducing the exposure of personnel to radiation, reducing the operational cost of the
facility, improving recovery efficiencies, and improving safety. The following specific emerging technologies could
affect the characteristics of the Plutonium Fabrication and Processing Facility and further reduce its environmental
impact on the public and the safety and health of its workers.

For fabrication of plutonium parts, a near-net shape casting processis part of the baseline design. The casting
undergoes additional machining, cleaning, and certification steps. This fabrication processis vastly superior to
fabrication processes used in the past because the amount of scrap, waste, residue, and worker radiation dose are
greatly reduced. Near-net shape casting technology development is continuing toward a goal of producing precision
castings that require no additional machining and associated handling and materia recycling. Even if the final goal is
not met, any additional progress toward the goal allows for reduced machining, which results in reduced scrap, waste,
residue, and worker radiation exposure.

An important fabrication step is a density measurement of the plutonium part. The baseline design measurement
process requires that the part be immersed in a brominated hydrocarbon fluid. Hazardous residue is left in the fluid and
from the cleaning step that follows. An emerging technology would use a nonreactive gas as the density measurement
medium. If this technology is able to provide the required precision, then no residue would be left from the
measurement and no follow-up cleaning step would be required.

3.5.2 Uranium Fabrication and Processing

The production of nuclear weapons requires parts fabrication and supporting chemical operations for enriched
uranium, depleted uranium, and depleted uranium alloys. Uranium from dismantled weapons may also be processed.
An amount of uranium in its various forms would be stored at the facility sufficient for carrying out uranium
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fabrication and processing operations. The facility would be supported by activities such as analytical laboratories and
waste management operations.

The emerging technologies for uranium fabrication and processing are directed at minimizing waste at the source,
reducing the amount of emissions, reducing the operational cost of the facility, improving recovery efficiencies,
improving safety, and reducing the exposure of personnel to radiation. Radiation exposure is not as big an issue for
uranium operations as for plutonium operations, but there will always be an operational goal to reduce exposures
consistent with an as-low-as-reasonably-achievable philosophy. The following specific emerging technologies could
affect the characteristics of the Uranium Fabrication and Processing Facility and further reduce its environmental
impact on the public and the impact to the safety and health of its workers.

The baseline technology for enriched uranium parts fabrication largely continues to rely on the same technologies that
have been in use for many years. Some enriched uranium parts are produced by a wrought process that includes
casting, rolling, forming, and machining. This process produces a substantial amount of scrap that must be recycled.
Other parts are produced directly from a casting to a near-net shape, but these require a substantial amount of final
machining. Advances in technology should improve the near-net shape casting process so that final machining is
greatly reduced. The improved near-net shape casting process has fewer steps and generates far less scrap that must be
recycled. The full implementation of this process would reduce cost, worker radiation exposure, and waste and residue
production.

Baseline technology for depleted uranium and uranium alloy parts involves casting, rolling, forming, and machining
operations in which the finished part is much smaller than the starting material. An emerging technology is spin
forming of some or all of these parts. Although conceptually simple, it is very difficult to spin form to the proper
specifications because of the metallurgical properties of uranium. After spin forming, a machining step would still be
required, but the final part would have a substantial portion of the metal contained in the starting blank. Spin forming
has far fewer process steps than the current process and generates far less scrap that must be processed. The full
implementation of this process would reduce cost, worker radiation exposure, and waste and residue.

All uranium and uranium aloy products, whether using the baseline technology or emerging technologies, require a
casting step. Currently, the crucibles and molds for casting are made of graphite. In some cases, the graphite is coated
with rare earth oxides to extend its life and to reduce carbon contamination of the parts. Graphite molds and crucibles
are expensive, have a short life even when coated, and become contaminated with uranium. There is ongoing
development to improve coatings, to extend the life of molds and crucibles, and to reduce carbon contamination of
parts and uranium contamination of the molds and crucibles. There is also development in alternative materials for
molds and crucibles. If improved coating or metal molds and crucibles prove to be feasible, their use in a production
environment could reduce cost, and reduce or eliminate substantial quantities of contaminated graphite that must be
processed.

Advanced uranium chemical processing technologies are currently under development. These technologies allow high-
efficiency recovery and waste and residue processing with reduced worker and environmental radiation exposure. The
chemicals used for processing, and the resulting emissions and effluents, are largely benign. These emerging
processing technologies have been successfully tested in the laboratory, but have not been scaled up to the pilot plant
level. This technology, if successful, could result in reductions in plant emissions and effluents as well as
improvements in worker and public health and safety.

3.5.3 Lithium Hydride Fabrication and Processing

The basic steps of producing lithium hydride parts are hydriding lithium metal, grinding hydrided lithium into powder,
pressing the powder into blanks, and machining the blanks into the final part. Near-net shape pressing technology has
the potential to produce blanks that require less machining and therefore generate less material that must be recycled or
stored. This process, if successful, could reduce the cost of operations. Environmental and waste impacts from current
operations are very small.

Scrap and parts from old weapons are converted to a hydroxide, then to lithium chloride. The lithium chloride is
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converted to lithium metal in an electrolytic cell. This process poses hazards for workers and is an environmental
emission hazard. The next step is to hydride the metal so it can serve as the feed material for the fabrication process.
An emerging technology proven on a laboratory scale uses a bi-polar electrolytic cell to convert lithium hydroxide
directly to lithium metal. This avoids the lithium chloride step and its associated emission and worker safety hazards.

3.5.4 High Explosives

The HE processes formulate, press, machine, and inspect main charges required for nuclear weapons and related
research, development, and testing programs. Also included are explosive material recycling and disposition of
explosives from disassembled weapons. Currently, excess explosive materials are disposed of by open burning or
detonation. Alternative disposal technologies are being reviewed or developed for possible application. These
alternative technologies include biodegradation, base hydrolysis, and reaction in a molten salt solution. Each of these
technologies, if proved feasible, would be capable of reducing explosive materials to environmentally benign gases and
chemicals.

3.6 Next Generation Stockpile Management Facilities

Stockpile management facilities have been sized in this analysis based on the planned and expected workload to
support a START I1-sized nuclear weapons stockpile. In addition, stockpile sizes larger and smaller than the START 1
protocol stockpile have been analyzed to assess the sensitivity of the analysis and the ultimate decision to pursue
alternative stockpile sizes.

For all parts of nuclear weapons, except the plutonium pits, an existing large manufacturing capacity exists.
Alternatives are considered for downsizing this large capacity at the manufacturing site or transferring the mission to a
laboratory or test site where a smaller development and test capability could be expanded to accommodate the
production mission. The pit manufacturing capability and capacity was located at the DOE Rocky Flats Plant, which is
no longer available for this mission. Therefore, only aternatives that build on an R&D plutonium infrastructure or, in
the case of SRS, build on a plutonium infrastructure established for a different purpose, are considered in this analysis.

In sizing pit fabrication for the foreseeable future, consideration was given to establishing a larger fabrication capacity
in line with the capacity planned for other portions of the Complex. However, after review of historical pit surveillance
data, larger capacity was rejected because of the expected small demand for the fabrication of new replacement pits for
the foreseeabl e future covered in this PEIS.

Construction and operation of a larger pit production capacity at this time would be expensive and would not have
sufficient workload requirements for the foreseeable future to justify its maintenance and operation. DOE believes that
significant advances are possible in facility design, construction, and operation which would significantly affect new
plutonium facility size, cost, and environmental impact. DOE further believes that development and demonstration
work should be performed on alternative facility concepts prior to making large financial and programmatic
commitments, particularly in light of the expected small near-term requirement for pit production. DOE will perform
development and demonstration work at its operating plutonium facilities over the next 5 years to study alternative
modular facility concepts that could be utilized in the future in the construction of a larger fabrication capacity. Should
alarger pit production capacity be required in the future, appropriate environmental and siting analyses would be
performed at that time.

3.7 Comparison of Alternatives

To aid the reader in understanding the differences in environmental impacts among the various PEIS alternatives, this
section presents comparisons of the alternatives, concentrating on the major resources assessed in this PEIS. In section
3.7.1, dternatives for each stockpile management mission (e.g., A/D, pit fabrication, secondary and case fabrication,
nonnuclear fabrication, and HE fabrication) are compared with one another and the No Action aternative. Tables
3.7.1-1 through 3.7.1-4 contain the quantitative data to support these comparisons. Section 3.7.1 also contains a top-
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level comparison of the entire stockpile management program. That comparison assesses the major differences in
environmental impacts between a Complex that is downsized/rightsized in-place (the preferred alternative) and a
Complex that is consolidated to the maximum extent practicable.

In section 3.7.2, the three proposed stockpile stewardship facilities are compared with the No Action alternative. The
quantitative data to support the comparisons for the proposed stockpile stewardship facilities are in the project-specific
analyses found in appendixes|, J, and K.

3.7.1 Stockpile M anagement

To aid the reader in understanding the differences in environmental impacts among the various PEIS alternatives, this
section presents comparisons of the alternatives, concentrating on the major resources assessed in this PEIS.

Assembly/Disassembly. In addition to the No Action alternative, two aternatives are being considered that would
meet the needs of the Program: (1) downsizing the existing A/D facilities at Pantex and (2) transferring the A/D
mission to NTS by expanding the Device Assembly Facility. Under No Action, the A/D mission would remain at
Pantex. No downsizing or modification of facilities would occur, and there would be no construction impacts.
Downsizing existing facilities at Pantex would involve internal modifications to the existing facility. Transferring the
A/D mission to NTS would entail upgrading and expanding the Device Assembly Facility.

Socioeconomic Impacts. Because of the reduced workload associated with completing the weapon dismantlement
backlog, significant employment reductions will occur at Pantex for al alternatives. There would be a decrease from
the current total of 3,437 workers to about 1,644 workers. Of the current workforce, 3,002 are associated with A/D
operations. Under No Action only 915 A/D workers would be required. The downsized Pantex facility would be
optimally configured for the reduced future workload, and would operate more efficiently than the No Action Pantex
facility. The downsized Pantex facility would require 800 workers for single-shift operation. To perform operationsin
the downsized Pantex facility in a three-shift mode, 1,266 workers would be required.

If the A/D mission were transferred to NTS, 1,093 direct jobs (based on three-shift operation) would be created at that
site, adlong with 1,160 indirect jobs. The 2,253 total new jobs would cause the regional economic area unemployment
rate to decrease by approximately 0.1 percent. Housing/rental vacancies and public finance expenditures/revenues
would change by lessthan 1 percent. If the A/D mission were transferred to NTS, there would be socioeconomic
impacts associated with phasing out the A/D mission at Pantex. The phaseout would result in 1,644 direct jobs lost at
the Pantex site, and another 1,905 indirect jobs would be lost in the regional economic area. The loss of 3,549 tota
jobs would cause the regional economic area unemployment rate to increase from 4.8 to 6.2 percent. Housing/rental
vacancies and public finance expenditures/revenues would change by less than 1 percent.

Socioeconomic impacts at NTS associated with a peak construction workforce of 662 would produce small positive
economic benefits. The 662 direct workers would also generate 622 indirect jobs. The 1,284 total new jobs during peak
construction would cause no change in the regional economic area unemployment rate. Housing rental vacancies and
public finance expenditures/revenues would change by less than 1 percent.

Resource Impacts. Due to the reduced workload expected in the future at Pantex, impacts from operations are expected
to be less than current impacts. Air quality would remain within regulatory limits, and water requirements would be
met without increased aquifer drawdowns. In addition, downsizing existing facilities at Pantex would involve internal
modifications to the existing facility. No land would be disturbed.

Transferring the A/D mission to NTS would entail upgrading and expanding the Device Assembly Facility, with
associated increases in land disturbance. An estimated 7.5 ha (18.5 acres) of additional land would be disturbed, which
islessthan 1 percent of the land available at NTS for development. This land disturbance would increase the potential
to impact cultural and biotic resources; however, the impact to cultural resources is not expected to be significant
because the proposed A/D site has been previously disturbed during construction activities associated with the Device
Assembly Facility. Impacts to biotic resources are expected to be minor; however, the presence of the desert tortoise at
NTS would require a site survey to determine any impacts. With mitigation measures already in place at NTS to
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minimize impacts to the Federal-listed desert tortoise, significant impacts due to the proposed project are not expected.

Because both alternatives would utilize similar facilities, procedures, resources, and numbers of workers during
operation, both alternatives would produce similar operational environmental impacts for most resource areas. Impacts
to air quality were modeled, and results indicate minimal impacts for both alternatives. Water use for the NTS
aternative is projected to be less than for the Pantex alternative because continued operations at Pantex would rely on
existing, older, site-wide infrastructure. At both sites, water requirements could be adequately met without substantial
aquifer drawdown. At Pantex, downsizing would reduce groundwater withdrawals by 21 percent compared to No
Action. At NTS, water requirements to support the A/D mission would be approximately 4 percent more than projected
usage. Groundwater withdrawals at NTS would be less than the recharge rates for the aquifer.

Radiation and Waste Management Impacts. The average radiological dose to workers at Pantex would not be expected
to change, although the total worker dose would change due to the reduced number of workers associated with a
reduction in workload. Worker exposure to radiation is expected to be about equal (approximately 10 mrem/year) for
both alternatives and well within regulatory limits. Because of the small difference in the workforce for this mission at
the two sites, this would result in a total worker dose of 3.0 person-rem/year at Pantex and 2.6 person-rem/year at
NTS. The added risk to the workforce due to these levels of radiation exposure is extremely small.

Radiation exposure to the public from normal operation would be well within regulatory limits at both sites. At Pantex,
the incremental dose to the population within 80 km (50 mi) would be 4.0x10-4 person-rem/year. At NTS, the
incremental dose to the public within 80 km (50 mi) resulting from operation of the A/D Facility would be 3.1x10-6
person-rem/year. The added risk to the public due to these levels of radiation exposure is extremely small.

Both sites have adequate waste management facilities to treat, store, and/or dispose of wastes from the A/D mission,
although LLW at Pantex would continue to be shipped offsite to NTS. The impacts of transporting LLW are similar to
the impacts of transporting nonradiological materials, which are small. Transferring the A/D mission to NTS would
eliminate the need to ship LLW from Pantex to NTS. Transferring the A/D mission to NTS by expanding the Device
Assembly Facility would also increase the overall amount of eventual D& D activities and wastes.

Accident Impacts. Potential impacts from accidents would not be expected to change significantly due to reduced
workload. Accident impacts were determined using computer modeling. For the composite accident, less than one fatal
cancer would be expected for the surrounding 80-km (50-mi) population at either Pantex or NTS. Based on a weighted
averaging of the postulated accidents, at Pantex there would be a statistical risk that one fatal cancer to a member of
the public would result approximately every 43,000 years from accidents. At NTS, there would be a statistical risk that
one fatal cancer to a member of the public would result approximately every 500,000 years from accidents.

Other. The A/D mission also includes an option to store strategic reserves of plutonium and/or uranium. At Pantex,
which presently stores both strategic reserves and surplus quantities of plutonium, no additional facilities would be
needed, and no significant new environmental impacts or risks would result. Storing the strategic reserve would not
produce any additional air emissions, require any additional water withdrawals, generate any wastes, or require
additional workers. At NTS, however, the Device Assembly Facility would be further expanded to accomplish the
strategic reserve storage. The additional construction would have smaller impacts (less than 10 percent) than the
construction associated with the Device Assembly Facility upgrade for the A/D mission. Radiation exposure to the
public in the event of an accident would be significantly less than for the A/D mission for either alternative.

Pit Fabrication. For pit fabrication, a capability that no longer exists due to the closure of the Rocky Flats Plant, two
aternatives are being considered that would reestablish this mission and meet the needs of the Program: (1) upgrading
the existing plutonium R& D fabrication capability at LANL and (2) upgrading existing H-Area and F-Canyon
facilities at SRS. Both alternatives involve relatively minor (though costly) upgrades to existing facilities. Under the
No Action aternative, DOE would not reestablish this mission, but would rely on the existing R& D capabilities at
LANL and LLNL.

Socioeconomic Impacts. During operation, both aternatives would have small positive socioeconomic impacts. Based

on the socioeconomic modeling, impacts would be higher at SRS because of the indirect jobs that would be created due
to this mission. Modeling results indicate no indirect jobs for this mission at LANL. At SRS, up to 813 direct jobs
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would be created for surge operations, along with 1,594 indirect jobs. These 2,407 total new jobs would cause the
regional economic area unemployment rate to decrease from 6.7 to 6.0 percent. Housing/rental vacancies and public
finance expenditures/revenues would change by lessthan 1 percent. At LANL, up to 260 new direct jobs would be
created for surge operations, but no indirect jobs would be created. The 260 total new jobs would cause the regional
economic area unemployment rate to decrease from 6.2 to 6.0 percent. Housing/rental vacancies and public finance
expenditures/revenues would change by less than 1 percent. Because the SRS alternative has less of an infrastructure in
place for plutonium fabrication, the SRS alternative would require more direct workers (288 versus 138) during
construction. At both sites, however, the socioeconomic impacts during construction would not cause any
socioeconomic indicator to change by more than 1 percent.

Resource Impacts. Construction activities would involve internal modifications to existing facilities, no land would be
disturbed, and thus, no impacts to cultural and biotic resources would result. Because both alternatives would utilize
similar facilities, procedures, resources, and numbers of workers during operation, both alternatives would result in
similar operational environmental impacts for most resource areas. Impacts to air quality were modeled, and results
indicate minimal impactsto air quality for both alternatives. Water requirements at SRS would be provided from
surface water, which is plentiful, and no adverse impacts would be expected. At LANL, groundwater would be used.
Water requirements for this mission, which would be less than 1 percent of projected No Action uses, could be
adequately met without exceeding the groundwater allotment at LANL.

Radiation and Waste Management Impacts. Worker exposure to radiation is expected to be about equal for both
alternatives and well within regulatory limits. At either SRS or LANL, the average workforce dose from this mission
would be approximately 380 mrem/year. Because of a difference in workforce for this mission at the two sites, this
would result in a total worker dose of 156 person-rem/year at SRS and 55 person-rem/year at LANL. Statistically, this
would equate to one fatal cancer every 16 years at SRS, and every 45 years at LANL, from operation of the Pit
Fabrication Facility. Radiation exposure to the public from normal operation would be well within regulatory limits at
both sites. At SRS and LANL, the incremental dose to the public within 80 km (50 mi) would be 5.9x10-4 person-
rem/year and 8.6x10-5 person-rem/year, respectively. The added risk to the public due to these levels of radiation
exposure is extremely small. Both site alternatives have adequate existing waste management facilities to treat, store,
and/or dispose of wastes that would be generated by this mission.

Accident Impacts. Potential impacts from accidents were determined using computer modeling. For the composite
accident, lessthan one fatal cancer would be expected for the surrounding 80-km (50-mi) population at both SRS and
LANL. Based on a weighted averaging of the postulated accidents, at SRS there would be a statistical risk that one
fatal cancer to a member of the public would result approximately every 360,000 years from accidents. At LANL, there
would be a statistical risk that one fatal cancer to a member of the public would result approximately every 160,000
years from accidents.

Secondary and Case Fabrication. In addition to the No Action aternative, three alternatives being considered would
meet the needs of the Program: (1) downsizing facilities that presently perform this mission at ORR, (2) transferring
the secondary and case fabrication mission to LANL by upgrading the existing R& D secondary and case fabrication
capabilities of LANL, and (3) transferring the secondary and case fabrication mission to LLNL by upgrading the
existing R&D secondary and case fabrication capabilities of LLNL. Under No Action, the secondary and case
fabrication mission would remain at Y-12 at ORR, and no downsizing or modification of facilities would occur.

Socioeconomic Impacts. Under No Action, there would be a decrease in the number of workers at Y-12 from the
current total of 5,152 workers to 4,721 workers. Of the 5,152 workers, 3,126 are currently associated with the core
stockpile management mission. Under No Action, only 2,741 core stockpile management workers would be required.
The downsized Y -12 would be optimally configured for the reduced future workload, operate more efficiently, and
require 784 workers for single-shift operation, a reduction of 1,957 workers. To perform operations in the downsized
Y -12 in athree-shift mode, 1,376 core stockpile management workers would be required, a reduction of 1,365
workers. A reduction of 1,365 direct jobs represents approximately 9 percent of the projected No Action workforce at
the entire ORR site, and less than 1 percent of the regional economic area. Another 3,490 indirect jobs would also be
lost.
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Mitigating the workforce reductions would be the fact that downsizing would require 1,152 new jobs associated with
landlord activitiesin preparation for D& D activities. Another 1,600 indirect jobs would be created by these D& D jobs.
The net effect for the three-shift mode of operation would be a loss of atotal of 213 direct jobs at Y-12, which would
represent less than 1 percent of the projected No Action workforce at ORR.

Transferring the secondary and case fabrication mission to either LANL or LLNL would have small positive
socioeconomic impacts at those sites, and negative socioeconomic impacts at ORR due to the phaseout of this mission.
At LANL, 321 direct jobs (based on three-shift operation) would be created, but no indirect jobs would be created for
this industry. The 321 new jobs would cause the regional economic area unemployment rate to decrease from 6.2 to 6.0
percent. Housing/rental vacancies and public finance expenditures/revenues would change by less than 1 percent. At
LLNL, 290 new direct jobs (based on three-shift operation) would be created, along with 722 indirect jobs. The 1,012
new jobs would cause the regional economic area unemployment rate to decrease by less than 1 percent.

Housing/rental vacancies and public finance expenditures/revenues would change by less than 1 percent.

Transferring the secondary and case fabrication mission from ORR to either LANL or LLNL would result in the loss
of 3,336 direct jobs projected for this mission under No Action at Y-12, and the closure and D&D of the Y-12
facilities previously involved in this mission. Another 10,134 indirect jobs could also be lost. It is expected that 1,385
new jobs would be created by a direct transfer of responsibilities from DP to EM. Additionally, because the D& D of
facilities at ORR would be a relatively long-term process, any initial negative socioeconomic impacts resulting from
the transfer of the secondary and case fabrication mission to LANL or LLNL would be minimized by the additional
workforce associated with D& D activities at ORR. These 1,385 new D&D jobs would also create 1,937 new indirect
jobs. The net effect would be a loss of a total of 13,470 total jobs (direct plus indirect) in the ORR regiona economic
area. This would cause the regional economic area unemployment rate to increase from 4.9 to 7.4 percent.
Housing/rental vacancies and public finance expenditures/revenues would change by less than 1 percent.

During construction activities, socioeconomic impacts would result, but would be small. The number of peak workers
would be 14 at ORR, 55 at LANL, and 130 at LLNL, which has the least extensive existing infrastructure for
secondary and case fabrication. At all three sites, the socioeconomic impacts during construction would not cause any
socioeconomic indicator to change by more than 1 percent.

Resource Impacts. Impacts from continued operation at Y -12 are expected to be similar to current impacts. Air quality
would remain within regulatory limits and water requirements would be adequately met by surface water withdrawals.
For the three "action" aternatives, no previously undisturbed land would be disturbed, and thus, no impacts to biotic
resources would result. Minimal impacts to cultural resources may result from building modifications to facilities
eligible for the National Register of Historic Places. Because each of the aternatives would utilize similar facilities,
procedures, resources, and numbers of workers during operation, each of the aternatives would produce similar
operational environmental impacts for most resource areas. Impacts to air quality were modeled for each alternative
and results indicate minimal impacts to air quality for each of the alternatives. Water requirements at ORR would be
met from surface water, which is plentiful, and no adverse impacts would be expected. At LANL, groundwater would
be used. Groundwater withdrawals would increase by less than 1 percent over projected No Action water requirements,
and LANL's groundwater allotment would not be exceeded. At LLNL, public water supply would be used, and usage
would be approximately 20-percent higher than projected No Action water requirements. No adverse impacts to water
resources are expected.

Radiation and Waste Management Impacts. Radiation worker exposure to radiation is expected to be about equal for
all three alternatives and well within regulatory limits. At each of the three sites, the average workforce dose from this
mission would be approximately 2.2 mrem/year. Because of differences in projected workforces, this would result in a
total worker dose of 0.38 person-rem/year at ORR, 0.33 person-rem/year at LANL, and 0.55 person-rem/year at
LLNL. The added risk to the workforce due to these levels of radiation exposure is extremely small. Radiation
exposure to the public from normal operation would be well within regulatory limits at these sites. At ORR, the
incremental dose to the population within 80 km (50 mi) would be 0.6 person rem/year. The probability of a member
of the public dying from cancer would be 3x10-4/year. At LANL, the incremental dose to the population within 80 km
(50 mi) would be 0.5 person-rem/year. The probability of a member of the public dying from cancer would be 2.5x10-
4/year. At LLNL, the incremental dose to the population within 80 km (50 mi) would be 0.84 person-rem/year. The
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probability of a member of the public dying from cancer would be 4.2x10-4/year. The added risk to the public due to
these levels of radiation exposure is extremely small. All three site alternatives have adequate existing waste
management facilities to treat, store, and/or dispose of wastes that would be generated by this mission.

Accident Impacts. Potential impacts from accidents were determined using computer modeling. For all postulated
accidents, less than one fatal cancer would be expected for the surrounding 80-km (50-mi) population at each of the
sites. Based on a weighted averaging of the postulated accidents, at ORR and LANL there would be a statistical risk
that one fatal cancer to a member of the public would result approximately every 830,000 years from accidents. At
LLNL, there would be a statistical risk that one fatal cancer to a member of the public would result approximately
every 260,000 years from accidents.

Other. If the secondary and case fabrication mission were transferred from ORR, storage of the strategic reserves of
HEU would be transferred to the A/D Facility (or a consolidated storage facility being assessed in the Storage and
Disposition PEIS). The potential impacts associated with the one-time transfer of the strategic reserves of HEU to the
A/D Fecility are expected to be minor, even in the event of an accident, due to the robust shipping containers.

High Explosives Fabrication. In addition to the No Action alternative, three alternatives are being considered that
would meet the needs of the Program: (1) downsizing facilities that presently perform this mission at Pantex, (2)
transferring the HE fabrication mission to LANL by upgrading the existing R& D HE fabrication capabilities of LANL,
and/or (3) transferring the HE fabrication mission to LLNL by upgrading the existing R& D HE fabrication capabilities
of LLNL. Transferring the HE fabrication from Pantex to LANL and/or LLNL would result in the closure and D&D of
Pantex facilities previously involved in this activity. Under No Action, the HE fabrication mission would remain at
Pantex. No downsizing or modification of facilities would occur.

Socioeconomic Impacts. Downsizing the HE fabrication mission at Pantex would reduce the number of direct workers
associated with this mission to 37, compared to 105 for No Action. Transferring the HE fabrication mission to either
LANL or LLNL would create small positive socioeconomic impacts at either of those sites, and small negative
socioeconomic impacts at Pantex, due to the phaseout of this mission. For surge operations at LANL, 67 new direct
jobs would be created, but no indirect jobs would be created by this industry. The 67 new jobs would cause the
regional economic area unemployment rate to decrease from 6.2 to 6.1 percent. Housing/rental vacancies and public
finance expenditures/revenues would change by less than 1 percent. For surge operations at LLNL, 100 new direct jobs
would be created, along with 155 indirect jobs. The 255 total new jobs would cause the regional economic area
unemployment rate to decrease by less than 1 percent. Housing/rental vacancies and public finance
expenditures/revenues would change by less than 1 percent. Phasing out the HE fabrication mission at Pantex would
cause the loss of 105 direct jobs, which would be approximately 3 percent of the projected No Action workforce at
Pantex. The direct plus indirect jobs lost would cause no observable change to the Pantex regional economic area
unemployment rate, housing/rental vacancies, and public finance expenditures/revenues.

During construction activities, socioeconomic impacts would result, but they would be small. The number of peak
workers would be 29 at Pantex, 46 at LANL, and 19 at LLNL. At al three sites, the socioeconomic impacts during
construction would not cause any socioeconomic indicator to change by more than 1 percent.

Resource Impacts. For the three "action™" alternatives, construction impacts are expected to be minor and would involve
internal modificationsto existing facilities. No land would be disturbed at Pantex or LANL, and thus, no impacts to
cultural or biotic resources would result. At LLNL, a small area of land (less than 1 ha) would be disturbed to construct
an HE and parts storage building, but impacts to biotic and cultural resources are not expected.

Because each of the alternatives would utilize similar facilities, procedures, resources, and numbers of workers during
operation, each of the alternatives would result in similar operational environmental impacts for most resource areas.
Impacts to air quality were modeled for each aternative, and results indicate minimal impactsto air quality for each of
the alternatives. At all sites, water requirements would be met from groundwater. At Pantex, this aternative applies
only in conjunction with the downsize A/D alternative at Pantex discussed earlier. Downsizing both missions would
reduce groundwater withdrawals by 16 percent compared to No Action. At LANL, groundwater withdrawals would
increase by lessthan 1 percent over projected No Action water requirements, and LANL's groundwater allotment
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would not be exceeded. At LLNL, groundwater and/or the public water supply could be used to support the HE
fabrication mission. If public water were used, it would require approximately 21 percent of the design capacity of the
public water tap line. If groundwater were used, withdrawals would increase by approximately 65 percent from No
Action, but they would not have any adverse impacts to aquifer levels.

Radiation and Waste Management Impacts. There are no radiological risks to workers or the public associated with the
HE fabrication mission and no adverse impacts associated with normal operation. All three site alternatives have
adeguate existing waste management facilities to treat, store, and/or dispose of wastes that would be generated by this
mission.

Accident Impacts. Potential impacts from chemical accidents or explosions were determined using modeling. Impacts
from these types of accidents could include death or bodily damage. Due to proximity, workers would be most
susceptible to any potential impacts. For all postulated accidents, impacts to the public were much less than to workers.
In the event of an accident involving HE fabrication, due to the higher population surrounding LLNL, public impacts
could be higher at LLNL compared to LANL and Pantex. Lastly, transferring the HE fabrication mission from Pantex
to LANL and/or LLNL would require HE components to be shipped from the fabrication site to the A/D Facility. HE
is a nonradioactive, hazardous material. There are no impacts associated with the incident-free transportation of HE. In
the event of an accident, HE transportation impacts would be no greater than those encountered by the public from
industry's transportation of similar explosives. Potential accidents could include both explosive and nonexplosive
roadway accidents, with potential impacts of death, lesser bodily injury, and property damage.

Nonnuclear Fabrication. In addition to the No Action alternative, two alternatives are being considered that would
meet the needs of the Program: (1) downsizing the facilities that presently perform this mission at KCP and (2)
transferring the KCP nonnuclear fabrication mission to LANL, LLNL, and SNL by upgrading existing nonnuclear
fabrication capabilitiesat LANL and LLNL and constructing new nonnuclear fabrication facilities at SNL. Under No
Action, the nonnuclear fabrication mission would remain at current locations; primarily at KCP, with small workloads
at SNL and LANL.

Socioeconomic Impacts. At KCP, workforce downsizing consistent with a reduced workload has already taken place;
therefore, the projected No Action workforce (3,179 workers) is equal to the current workforce. Of these 3,179
workers, 2,508 workers perform core stockpile management missions. The downsized KCP facility would be optimally
configured for the reduced future workload, would operate more efficiently, and would require 1,669 core stockpile
management workers for single-shift operation. To perform operations in the downsized KCP facility in a three-shift
mode, 2,257 workers would be required. This is 251 workers less than the No Action single-shift number of workers.
Another 443 indirect jobs would aso be lost. The loss of atotal of 694 jobs (direct plus indirect jobs) would not cause
the regiona economic area unemployment rate to change.

Transferring the nonnuclear fabrication mission to the laboratories would create small positive socioeconomic impacts
at both LANL and LLNL, with increases of 240 and 131 total (direct plus indirect) jobs, respectively. At each of these
sites, socioeconomic indicators would change by less than 1 percent. At SNL, 1,160 direct jobs would be created, along
with 1,350 indirect jobs. The 2,510 new jobs would cause the regional economic area unemployment rate to decrease
from 5.7 to 5.2 percent. Housing/rental vacancies and public finance expenditures/revenues would change by less than
1 percent. Phasing out the nonnuclear fabrication mission from KCP would cause the loss of 3,179 direct jobs and the
loss of 5,609 indirect jobs in the regional economic area. The loss of 8,788 total jobs from KCP would cause the
regional economic area unemployment rate to increase from 4.9 to 5.6 percent. Housing/rental vacancies and public
finance expenditures/revenues would change by less than 1 percent. Some socioeconomic impacts could be mitigated
by employing personnel for D&D of the KCP facility, although that is not expected to last more than 5 years.

During construction activities, socioeconomic impacts would result, but would be small. At KCP, 187 direct jobs
would be created during downsizing activities, plus another 262 indirect jobs. The 449 total jobs created during
construction at KCP would represent less than a 1 percent increase in the regional economic area, and would cause no
observable change to the regional economic area unemployment rate, housing/rental vacancies, and public finance
expenditures/revenues. If the nonnuclear fabrication mission is transferred to the three laboratories, no observable
socioeconomic impacts would occur at LANL or LLNL. At SNL, 379 direct jobs would be created during construction
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activities, plus another 421 indirect jobs. The 800 total jobs created during construction at SNL would represent less
than a 1 percent increase in employment in the regional economic area, and would not cause any socioeconomic
indicator to change by more than 1 percent.

Resource Impacts. Due to the reduced workload expected in the future, impacts from operations are expected to be less
than current impacts. Air quality would remain within regulatory limits at each of the sites, and water requirements
would be adequately met.

For the aternative that would downsize KCP, the construction activities would involve internal modifications to the
existing facility. No land would be disturbed. For the aternative that would transfer the KCP mission to the
laboratories, construction impacts would involve internal facility modificationsat LANL and LLNL. At SNL,
approximately 9 ha (22 acres) of land would be disturbed to construct a new facility. This represents approximately 6
percent of the undisturbed land at SNL. Potential impacts to cultural and biotic resources would exist, but they would
be mitigated to the extent practicable during follow-on, site-specific studies.

Because each of the alternatives would utilize similar facilities, procedures, resources, and numbers of workers during
operation, each of the alternatives would result in similar operational environmental impacts for most resource areas.
Impacts to air quality were modeled for each aternative. Modeling results indicate minimal impacts to air quality for
each of the alternatives. Water requirements for nonnuclear fabrication are relatively minor at each of the sites. At
KCP, water requirements, which are publicly provided, would be reduced by approximately 31 percent compared to
No Action. At LANL, groundwater withdrawals would increase by less than 1 percent over projected No Action water
requirements, and LANL's groundwater allotment would not be exceeded. At LLNL, there would also be alessthan 1
percent increase in water requirements to support nonnuclear fabrication. At SNL, groundwater would be used.
Groundwater withdrawals would increase by approximately 64 percent over projected No Action withdrawals, but
would still represent only 29 percent of the Kirtland Air Force Base groundwater rights. Thus, no adverse impacts are
expected.

Radiation, Waste Management, and Accident Impacts. There are no radiological risks to workers or the public
associated with the nonnuclear fabrication mission, and there are no adverse impacts associated with normal operation.
Accident profiles at the sites would not change as a result of downsizing KCP or transferring the nonnuclear
fabrication mission to the laboratories. Phaseout of the nonnuclear mission from KCP would eliminate any potential
accidents at that site. Lastly, all three site alternatives have adequate existing waste management facilities to treat,
store, and/or dispose of wastes that would be generated by this mission.

Stockpile Management Top-Level Comparison. Based upon the reasonable alternatives for the five magjor missions
that make up the stockpile management program, one could construct a matrix with a large number of discrete
aternatives for the entire Complex. Analyzing such a large number of alternativesis neither practical nor useful. What
isuseful, however, isto look at the two extreme configurations for the entire Complex in order to compare
environmental impacts for a bounding case analysis. Based on the alternatives that are reasonable for the individual
missions, the bounding configurations and environmental impacts for the Complex are a relatively unconsolidated
Complex that is downsized/rightsized in place or a relatively consolidated Complex that is rightsized by upsizing the
laboratories and NTS.

For the first configuration (referred to as Downsize/Rightsize-in-Place), the Complex would consist of A/D at Pantex,
HE fabrication at Pantex, pit fabrication at LANL (or SRS), secondary and case fabrication at ORR, and nonnuclear
fabrication at KCP. Thisis essentially the preferred alternative for stockpile management. For the second configuration
(referred to as Maximum Consolidation), the Complex would consist of A/D at NTS, HE fabrication at LANL (or
LLNL), pit fabrication at LANL, secondary and case fabrication at LANL (or LLNL), and nonnuclear fabrication at
SNL, LANL, and LLNL. Mgjor differences in environmental impacts between these two configurations are presented
below.

Socioeconomic Impacts. It is worthy to note that some of the reductions in workforce at the various stockpile

management facilities are associated with reduced workloads expected in the future, while additional reductions in
workforce could occur due to the physical downsizing of facilities. For the A/D and HE missions at Pantex, under No
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Action, the core stockpile management workforce would be reduced from the current level of 3,107 workers (3,002 for
A/D and 105 for HE) to 1,020 workers (915 for A/D and 105 for HE) for single-shift operation. The physical
downsizing of the facility would also improve efficiency such that the workforce could be reduced even further, to 831
workers for single-shift operation (800 for A/D and 31 for HE). Three-shift operation of the downsized Pantex facility
would require 1,303 core stockpile management workers (1266 for A/D and 37 for HE).

For the secondary and case fabrication mission at ORR, under No Action, the workforce would be reduced from the
current level of 3,126 core stockpile management workers to 2,741 workers for single-shift operation. The physical
downsizing of Y-12 (essentially an 86-percent reduction in facility size) would also improve efficiency such that the
core stockpile management workforce could be reduced even further, to 784 workers for single-shift operation. Three-
shift operation of the downsized Y -12 facility would require 1,376 core stockpile management workers. The adverse
socioeconomic impacts associated with the Y -12 downsizing would be mitigated by the creation of 1,152 new jobs
associated with landlord activities in preparation for the D& D of the facilities no longer needed.

At KCP, workforce reductions consistent with a reduced workload have already taken place; therefore, the projected
No Action workforce (2,508 core stockpile management workers) is equal to the current workforce. Downsizing the
K CP facility would improve efficiency such that the workforce could be reduced to 1,669 workers for single-shift
operation. Three-shift operation of the downsized KCP facility would require 2,257 workers.

Overall, socioeconomic impacts from construction for the Maximum Consolidation configuration would be minimal,
except at NTS and SNL. Socioeconomic impacts from construction for the Downsize/Rightsize-in-Place configuration
would also be minimal.

Resource Impacts. Construction impacts associated with the Downsize/Rightsize-in-Place configuration would be
minimal. All construction activities would be modifications to existing facilities, with no new construction.
Consequently, no significant land disturbance at any sites would result, and no potential impacts to biota or cultural
resources would occur.

Construction impacts associated with the Maximum Consolidation configuration would be small overall; only the
Device Assembly Facility upgrade at NTS and the Nonnuclear Facility at SNL involve any land disturbance greater
than 1 ha (2.47 acres). Most construction activities would be modifications to existing facilities, with no significant
land disturbance, and no potential impacts to biota or cultural resources.

During operation, because each of the two configurations would utilize similar facilities, procedures, resources, and
numbers of workers, each would result in similar operational environmental impacts for most resource areas. For the
Maximum Consolidation configuration, the greatest potential for any significant environmental impacts would occur at
LANL, which would be the site for pit fabrication, secondary and case fabrication, HE fabrication, and a portion of
nonnuclear fabrication. For each of the resources evaluated in this PEIS, no significant impacts are expected from such
consolidation. Modeling results for air quality indicate minimal impactsto air quality. Water requirements would
increase at LANL by 2.5 percent, but would still be lessthan the LANL allotment.

Radiation, Waste Management, and Accident Impacts. Cumulative doses to the population from normal operation
would be less than regulatory limits. Impacts from accidents are independent of other missions (e.g., accident risks are
additive, not multiplicative). Thus, the potential accident would be the sum of the risks from each mission. For
maximum consolidation at LANL, there would be a statistical risk that one fatal cancer to a member of the public
would result aproximately every 135,000 years from accidents. LANL would have adequate existing waste
management facilities to treat, store, and/or dispose of wastes that would be generated by these missions.

A difference in the operation of the Downsize/Rightsize-in-Place configuration and the Maximum Consolidation
configuration would involve the transportation of nuclear and hazardous materials. The Downsize/Rightsize-in-Place
configuration would result in transporting plutonium components between LANL (or SRS) and Pantex, and
transporting secondary and case components between ORR and Pantex. Incident-free impacts associated with this
transportation are small, while accident impacts are minor. The Maximum Consolidation configuration would also
result in transporting plutonium components and secondary and case components. Transportation would occur between
LANL and NTS. Relative to the Downsize/Rightsize-in-Place configuration, any transportation impacts would be less
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due to shorter distances and less populated roadways. The Maximum Consolidation configuration would also result in
transporting HE components between LANL and NTS, but no significant impacts are expected.

3.7.2 Stockpile Stewar dship

Proposed National Ignition Facility. The following comparisons have been summarized from the more-detailed
comparisons for the NIF alternatives found in appendix section 1.3.5.

The NIF project-specific analysis addresses the impacts of constructing and operating NIF at four alternative sites:
LLNL (preferred), LANL, SNL, and NTS (including NLVF). A No Action alternative is also assessed.

Under No Action, DOE would rely on existing aboveground experimental facilities, predominantly the Nova Facility at
LLNL, to study the physics of nuclear weapons secondaries. No construction impacts are associated with the No
Action alternative and the operational impacts of the Nova Facility have been accounted for in the overall
environmental baseline presented for LLNL.

For the action alternative, the analysis indicates that there would be few significant differences in environmental
impacts at the candidate sites. The maximum 24-hour concentration of particulate matter 10 microns or smaller (PM 1)

in the air during site clearing would exceed applicable standards at LLNL and NLVF. However, the ambient air quality
impacts would be localized and of short duration. Uncommitted land requirements would be greatest at NTS
(18.20dyText"> At each NIF alternative site, beneficial socioeconomic impacts associated with construction and
operation would occur. During construction, 270 to 470 direct new jobs would be created in the peak year of activity.
These direct jobs would create indirect jobs such that the total jobs during the peak year would be: 2,870 at LLNL;
1,130 at LANL; 1,640 a NTS; and 1,770 at SNL. Once operations begin, NIF would employ 330 direct workers. The
total number of jobs (direct plus indirect) during operation would be 890 at LLNL, 600 at LANL, 620 at NTS, and 670
at SNL.

Over the 30-year operational life of NIF, the public would be exposed to a very small dose of radiation. No cancer
fatalities would be expected to occur from exposures associated with routine NIF operations under either the
Conceptual Design or Enhanced options. A radiological accident at NIF would not cause any cancer fatalities to the
public except possibly at NLVF and SNL. Under postulated accident conditions, radiological impacts to the public and
workers would be minor. The highest calculated radiation dose is 4,900 person-rem. At most, two cancer fatalities

could occur if an accidental release occurred. Because of the extremely low accidental release frequency (2x1078 /yr),
the risk of radiation-caused cancer fatalities from the postulated accident at any site is essentially zero. The cancer
fatality risk associated with radiological exposure from an accident involving the transport of NIF tritium targets would
range from 1x10-8 to 8x10-10/yr; whereas the nonradiological fatality risks associated with vehicular emissions and
accidents would be in the range of 10-3 to 10-4/yr.

Although each candidate site would implement waste minimization practices, the generation of additional wastes
would be unavoidable. All candidate sites have current or planned capacity to handle wastes associated with
construction and operation of NIF; however, this would entail offsite shipment of some of the wastes for all sites but
LANL.

NIF would comply with all applicable Federal, state, and local environmental regulatory requirements, including the
California Environmental Quality Act if NIF is sited in the State of California. Such compliance functions as a general
form of mitigation. The candidate sites have also established several mitigative measures for construction actions that
would also be applicable to NIF construction. While each of these mitigative measures may be minor, in combination
they could significantly reduce impacts to the environmental resources of the selected site.

With regard to unavoidable impacts, land clearing and construction activities for NIF would eliminate habitat and
destroy or displace wildlife. Construction of new facilities could result in short-term disturbances of previously
undisturbed biological habitats. These disturbances could cause long-term reductions in the biological productivity of
an area. Construction of NIF would replace natural habitat with areas of pavement and buildings. Depending upon the
candidate site selected, this conversion could extend the influence of urbanized/industrial habitats into natural aress,
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increase fragmentation of natural habitat, and cause minor loss of habitat used by rare species. However, no critical
habitat for federally threatened or endangered species would be affected. Radiological doses to the general public from
NIF operation would be no more than 20e addition of the incremental effects of the construction and operation of NIF
to the effects of other past, present, and reasonably foreseeable future actions at the selected site. Fugitive dust
emissions from construction of NIF would be an incremental addition to the already existing environmental impact of
dust emissions to the atmosphere. Minor changes in stormwater runoff are expected due to removal of grass cover
during NIF construction and increased runoff from pavement during facility operation.

Proposed Contained Firing Facility. The following comparisons have been summarized from the more-detailed
information for CFF found in appendix J.

Under No Action, DOE would rely on existing aboveground experimental facilities, predominantly the existing
hydrotest facilities at LLNL, LANL, and NTS to study the physics of nuclear weapons primaries. No construction
impacts are associated with those existing facilities, and the operational impacts of those facilities have been accounted
for in the overall environmental baseline presented for LLNL, LANL, and NTS.

Because the proposal for CFF involves modification to the existing FXR Facility, construction impacts are expected to
be small. Very little land would be disturbed and the construction activities would largely involve internal
modifications to the existing facility. Wastes and socioeconomic impacts from construction would be negligible.

Impacts associated with operations would aso be negligible. CFF would not utilize any significant quantities of
resources, would not cause any significant socioeconomic changes at LLNL, and would not generate large quantities of
hazardous or low-level wastes. LLNL has adequate existing waste management facilities to treat, store, and/or dispose
of wastes that would be generated by CFF. Impacts to human health from CFF operations are expected to be extremely
small and within regulatory limits.

Proposed Atlas Facility. The following comparisons have been summarized from the more-detailed information for
the Atlas Facility found in appendix K.

Under No Action, DOE would rely on existing aboveground experimental facilities, predominantly the Pegasus Facility
at TA-35at LANL, to study the physics of nuclear weapon secondaries. No construction impacts are associated with
that facility, and the operational impacts from Pegasus have been accounted for in the overall environmenta baseline
presented for LANL.

Because the proposal for the Atlas Facility involves modification to the existing facilities within TA-35, construction
impacts are expected to be small. Very little land would be disturbed and the construction activities would largely
involve internal modifications to the existing facility. Wastes and socioeconomic impacts from modification activities
would be negligible.

Impacts associated with operations would also be negligible. The Atlas Facility would not utilize any significant
quantities of resources, would not cause any significant socioeconomic changes at LANL, and would not generate
large quantities of hazardous or low-level wastes. LANL has adequate existing waste management facilities to treat,
store, and/or dispose of wastes that would be generated by the Atlas Facility. Impacts to human health from Atlas
Facility operations are expected to be small and within regulatory limits.

3.8 Preferred Alternative

CEQ regulations require an agency to identify its preferred alternative(s) in the Final Environmental Impact Statement
(40 CFR 1502.14[€]). The preferred aternative is the alternative which the agency believes would best fulfill its
statutory mission, considering environmental, economic, technical, and other factors. This PEIS provides information
on the environmental impacts. Cost, schedule, and technical analyses have aso been prepared, and are presented in the
Analysis of Sockpile Management Alternatives report (DOE 1996j) and the Stockpile Management Preferred
Alternatives Report (DOE 1996k), which are available in the appropriate DOE Public Reading Rooms for public
review.
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DOE has identified the following preferred alternatives for the Stockpile Stewardship and Management Program:
Stockpile Stewardship:

« Construct and operate NIF at LLNL
« Construct and operate CFF at LLNL
« Construct and operate the Atlas Facility at LANL

Stockpile Management:

« Secondary and Case Component Fabrication--downsize the Y-12 Plant at ORR

« Pit Component Fabrication--reestablish capability and appropriate capacity at LANL

« Assembly/Disassembly--downsize at Pantex

High Explosives Fabrication--downsize at Pantex

Nonnuclear Component Fabrication--downsize at KCP

» Based on the analyses performed to support this PEIS, the preferred aternatives for strategic reserve storage are
as follows: (1) HEU strategic reserve storage at Y-12 and (2) plutonium pit strategic reserve storage in Zone 12
at Pantex. The preferred alternatives for strategic reserve storage could change based upon decisions to be made
in regard to the Storage and Disposition PEIS. Decisions on strategic reserve storage will not be made in the
upcoming ROD for the Stockpile Stewardship and Management Program. Storage decisions are not expected to
be made until both the Stockpile Stewardship and Management PEIS and the Storage and Disposition PEIS are
completed.

The preferred alternative for plutonium-242 oxide at SRS is to transport the material to LANL for storage.

The preferred PEIS alternatives do not represent decisions by DOE. Rather, they reflect DOE's preferences based on
existing information. The ROD, when issued, will describe DOE's decisions for the Stockpile Stewardship and
Management PEIS proposed actions.

Table 3.7.1-1.--Summary Comparison of | mpacts for Assembly/Disassembly and High Explosives Fabrication
Missions

Retain A/DL at Pantex, Relocate
HE

No Action Downsize|Downsize A/D ||Rel ocate||Rel ocate||Phaseout Relocate||Relocate||Rel ocate
A/D and ||at Pantex and ||HE to HEto |/A/D and A/Dto |[[HEto HE to

Retain both at Pantex Phaseout Pantex, Relocate A/D and HE

HE at Relocate HE || aNL2 |[LLNL2 |HE & NTS LANLZ |[LLNLZ
Pantex (Site Pantex (Site
300) 300)
| Construction/M odification |
[Land |
Disturbed 0 0 0 0 0.8 0 75 0 0.8
land (ha)
Percent of 0 0 0 0 <1 0 <1 0 <1
available land

|Threatened and Endanger ed Species \

Potentially  ||None None None None None None Desert |[None None
affected tortoise

|Socioeconomics ‘
Peak workers||0 96 67 46 19 0 662 46 19
(direct)
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Total jobs 0 173 121 76 47 0 1,284 |[76 47
(direct and
indirect)

Operation§

|Water

[Use (MLY) |[[249 209|196 15773 |[148 o 2498 |[5,773 |[148

Percent -70 -75 =77 4.6 64.7 -100 4.1 4.6 64.7
change from
current use

Percent NA -16 -21 0.2 64.7 -100 4.1 0.2 64.7
change from
No Action
use

Percent of NA NA NA 85 NA NA NA 85 NA
groundwater

alotment?

Discharge  |[141 148 141 706 122 o 53 706 12.2
(MLY)

Percent -71 -69 -71 2 154 -100 NA 2 154
change from
current
discharge

Percent NA 5 0 2 177 -100 NA 2 177
change from
No Action
discharge

Percent of NA NA NA NA 102 NA NA NA 102
discharge
capacity

Total site 1,644 1,927 1,890 6,613 |(8,289 ||0 9,112 6,613 (8,289
workforce
(al missions)

A/D 915 1,2665 1,2665 0 0 0 1,093 0 0
workforce

HE 105 378 0 200 ||2328 |0 0 2008  ||232L
workforce

A/D and HE |[1,020 1,303 1,266 200 232 0 1,093 200 232
workforce

Change from [|NA 6112 531 10 67 255 -3,549 2,253 67 255
No Actionin
Total Jobs
(direct and
indirect)

|Human Health

|Normal Operations

Annual 1.4x10-4 4.0x10-4 (|4.0x10-4 NA NA -1.4x10-4 ||3.1x10- |[NA NA
population 6
dose (person-
rem)
(incremental
except No
Action)

|25-year fatal ||[1.8x10-6  ||5.0x10-6 |[5.0x10-6  |[NA  |[NA  ||-18x10-6 |[3.9x10- [[NA  ||NA
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cancers 8
(incremental
except No
Action)
Annual 10 10 10 NA NA 0 10 NA NA
worker dose
(mrem/yr)
(total)
25-year fatal |[1.0x10-4 1.0x10-4 ||1.0x10-4 NA NA 0 1.0x10- |[NA NA
cancer risk 4
(total)
|Accidents
Composite Set (EBAs and BEBAs) 11
Expected 5.2x10-4 ||5.2x10-4 NA NA 0 4.4x10- [[NA NA
consequences 5
(fatalities)22
Expected 1.5x10-5 |[1.5x10-5 NA NA 0 1.2x10- |[NA NA
Risk 6
(fatalities per
year)|
Waste LLW, mixed ||[Existing |[Sameas Existing ||[Existing ||Eliminates ||Existing ||EXisting ||Existing
Management|[LLW, facilities ||Downsize A/D |[facilities||facilities ||future facilities||facilities||facilities
hazardous, ||ladequate; |[& HE during ||adequate||adequate||shipments ||adequate||adequate|[adequate
and 1 operation. HE of Pantex
nonhazardous||additional | [fabrication LLW to
wastes would |[shipment |[D&D would NTS. D&D
continueto ||levery 2 ||require 579 would
be generated. ||years of ||shipments of require
LLWto |[LLW to NTS 1,006
NTS during HE shipments
phaseout of LLW to
period. NTS during
Additional phaseout
treatment period.
capacity at Additional
Pantex would treatment
be needed for capacity at
liquid LLW Pantex
and Mixed would be
LLW needed for
generated liquid LLW
from D&D and Mixed
activities. LLW.

Table 3.7.1-2.-- Summary Comparison of I mpacts for the Nonnuclear Fabrication Mission

Relocate Nonnuclear and Phaseout K CP13

i

¥

i

¥
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land (ha) | [ [ [ | |

Percent of 0 0 0 0 6 0

availableland

|Threatened and Endanger ed Species

Potentially  ||[None None None None None None

affected

|Soci oeconomics

Peak workers||0 187 6 6 379 0

(direct)

Total jobs 0 449 10 15 800 0

(direct and

indirect)

Operati onl4

|Water

lUse (MLY) {1,930 11,340 5,808 llo71 2,283 I

Percent of NA NA 85 NA 2915 NA

groundwater

allotment

Percent <1 -31 5.2 <1 135 -100

change from

current use

Percent NA -31 <1 <1 64 -100

change from

No Action

use

Discharge 702 794 694 462 1,048 0

(MLY)

Percent -21 -10 <1 16 39 -100

change from

current

discharge

Percent NA 13 <1 13 39 -100

change from

No Action

Discharge

|Soci oeconomics

Totdl site 3,179 292816 6,740 8,249 8,501 0

workforce

(al missions)

Nonnuclear |{2,508 2,257 16 31547 114 12 1,160 0

workforce

Change from ||[NA -694 19 240 131 2,510 -8,788

No Action in

total jobs

(direct and

indirect)

Waste Small quantities of ||Existing Waste generation  ||Waste generation  ||Waste generation  ||Hazardous wastes from

Management||LLW would facilities volumes would volumes would volumes would operations would no
continue to be adequate; the increase slightly. increase dightly. increase slightly. longer be generated, but
generated. Mixed ||generation of LANL has adequate [|LLNL has adequate ||SNL has adequate ||D&D activities during
waste would no LLW and existing waste existing waste existing waste phaseout would generate
longer be hazardous waste ||management management management some hazardous wastes.
generated. would be facilities. facilities. facilities.
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[ I lreduced. | [

I I

Table 3.7.1-3.--Summary Comparison of I mpacts for the Pit Fabrication Mission

|25-year fatal cancer risk (total) HO

No Reestablish at LANL Reestablish at SRS
Action
| Construction/M odification |
|Land |
Disturbed land (ha) o o I |
[Percent of availableland o o 0 |
|Threatened and Endanger ed Species |
|Potentia||y affected HNone ||None HNone |
|Socioeconomics |
|Peak worker (direct) o 138 288 |
|Total jobs (direct and indirect) [0 |[228 516 |
Operationi8

|WaIer |
|Use (MLY) o 5790 113,295 |
Percent of groundwater 0 85 NA
allotment22
Percent change from current 0 4.9 6
use
Percent change from No Action [|[NA 0.5 0.3
use
|Discharge (MLY) HO ||705 “746
Percent change from current 0 18 6
discharge
Percent change from No Action ||0 18 7
discharge
|Socioeconomics
Tota site workforce (all 0 6,806 20,101
missions)
Pit fabrication workforce 0 62820 813
Change from No Action in total ||0 260 2,407
jobs (direct and indirect)
|H uman Health |
|Normal Operations |
Annual population dose 0 8.6x10-5 5.9x10-4
(person-rem) (Incremental
except for No Action)
25-year fatal cancers 0 1.1x10-6 7.4x10-6
(Incremental except for No
Action)
Annual worker dose (mrem/yr) ||0 380 380
(total)

13.8x10-3 13.8x10-3
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|Accidents

Complete Set (EBAs and BEBAs)&

Expected consequences NA 1.2x10-4 5.4x10-5

(fatalities)

Expected risk (fatalities per NA 6.2x10-6 2.8x10-6

year)

Waste Management NA TRU, LLW, and hazardous waste generation would||TRU, LLW, and hazardous waste generation would
increase dlightly. Existing waste management increase slightly. Existing waste management
facilities are adequate. facilities are adequate.

Table 3.7.1-4.--Summary Comparison of I mpacts for the Secondary and Case Fabrication Mission
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No Action Downsize ORR Transfer to LANL 22|Transfer to LLNL 22|[Phaseout at Y-12
| Construction/M odification
|Land
Disturbed land [0 0 0 0 0
(ha)
Percent of 0 0 0 0 0
availableland
|Threatened & Endangered Species
Potentially None None None None None
affected
|Socioeconomics |
Peak worker  |(0 14 55 130 0
(direct)
Total jobs 0 29 91 324 0
(direct and
indirect)
| Operation 2 |
|Water |
luse (MLY)  |[14,760 113,820 15,815 1,161 112,310 |
Percent of NA NA 86 NA NA
groundwater
allotment24
Percent change (|4 -3 54 20 -13
from current
use
Percent change ||NA -6 1.0 20 -17
from No
Action use
Discharge 2,277 2,147 713 558 1,827
(MLY)
Percent change (|71 62 29 40 38
from current
discharge
Percent change ||NA -5.7 29 22 -20
from No
Action
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|discharge

|Soci 0Eeconomics

Total site
workforce (al

missi ons)é

4,721

4,508

6,867

8,479

1,385

Secondary and
case workforce

2,741

1,376%8

5232

760 28

Change from
No Actionin
total jobs
(direct &
indirect)

NA

-2103 2

321

1,012

-13,470

|Human Health

|N0rmal Operati

ons

Annual

(person-rem)
(Incremental

except for No
Action)

population dose

40.2

0.6

05

0.84

-0.2

25-year fatal
cancers
(Incremental
except for No
Action)

0.51

7.5x10-3

6.3x10-3

1.1x10-2

-2.5x10-3

Annual worker
dose (mrem/yr)
(total)

22

22

22

22

25-year fatal
cancer risk
(total)

2.2x10-5

2.2x10-5

2.2x10-5

2.2x10-5

Complete Set (EBAs and BEBAs) 2

Expected
consequences
(fatalities)

31

0.02

0.02

0.063

NA

Expected risk
(fatalities per
year)

31

1.2x10-6

1.2x10-6

3.8x10-6

NA

Waste
Management

Spent nuclear fuel, TRU,
LLW, mixed waste,
hazardous waste, and
nonhazardous waste
would continue to be
generated.

All waste generation
would decrease.
Existing and planned
waste management
facilitieswould be
adequate.

Waste generation
volumes would
increase dightly.
Existing waste
management facilities
are adequate.

Waste generation
volumes would
increase dlightly.
Existing waste
management facilities
are adequate.

Wastes generated by
operation of the mission
would be eliminated.
Existing and planned waste
treatment facilities are
adequate.

1 A/D mission includes impacts from strategic reserve storage.

2 Data shown is for transfer of entire HE fabrication mission to LANL or LLNL. HE fabrication could be shared at
LANL and LLNL.

3 All datafor operations are based on three shift except for No Action, which is based on one shift.
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4 Percent groundwater allotment only appliesto LANL.
5 Three-shift operation; single-shift operation would be 800 A/D direct workers and 624 support workers.
6 Three-shift operation; single-shift operation would be 31 HE direct workers.
7 At LANL, 67 of the 200 jobs would be new jobs.
8 At LLNL, 100 of the 232 jobs would be new jobs.
9 Three-shift operation; single-shift operation would result in a loss of 408 (189 direct and 219 indirect) jobs.
10 Three-shift operation; single-shift operation would result in a loss of 475 (220 direct and 255 indirect) jobs.
11 Impacts to population out to 80 km (50 mi).

12 Appendix F provides reference to existing documents of No Action accidents. Appendix section F.3 describes a
comparison of accidents for No Action versus accidents associated with downsizing. NA - not applicable; EBA -
evaluation basis accident; BEBA - beyond evaluation basis accident.

13 If nonnuclear fabrication were transferred to LANL, LLNL, and SNL, impacts of phaseout at KCP would also
occur.

14 All datafor operations are based on three-shift except for No Action, which is based on single-shift.

15 This number represents 29-percent of the Kirtland Air Force Base groundwater rights. SNL can obtain water from
other groundwater sources.

16 Three-shift operation, single-shift operation would be 1,669 nonnuclear direct workers and 671 support workers.

17 At LANL, 194 of the 315 jobs would be new jobs. f At LLNL, 60 of the 114 jobs would be new jobs. g Three-shift
operation; single-shift operation would result in a loss of 2,319 (839 direct and 1480 indirect) jobs. NA - not
applicable.

18 All data for operations are based on three shift except for No Action, which is based on one shift.
19 Percent groundwater allotment only applies to LANL.
20 At LANL, 260 of the 628 jobs would be new jobs.

21 Impacts to population out to 80 km (50 mi). NA - not applicable; EBA - Evaluation Basis Accident; BEBA -
Beyond Evaluation Basis Accident.

22 If secondary and case fabrication mission were transferred to LANL or LLNL, impacts of phase-out at Y-12 would
also resullt.

23 All data for operations based on three shift except for No Action, which is based on one shift.
24 Percent groundwater allotment only appliesto LANL.
25 Total site workforceisfor Y-12 only.

26 Three-shift operation, single-shift operation would be 784 secondary and case direct workers and 1,980 support and
other workers. 1,152 workers would support D& D of the facilities vacated by downsizing.

27 At LANL, 321 of the 523 jobs would be new jobs.
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28 At LLNL, 290 of the 760 jobs would be new jobs.

29 Three-shift operation; single-shift operation would result in a loss of 4,200 (805 direct and 3,395 indirect) jobs.
30 Impacts to population out to 80 km (50 mi).

31 Appendix F provides reference to existing documents for No Action accidents. Section F.3 describes a comparison

of accidents for No Action versus accidents associated with downsizing.
NA - not applicable; EBA - Evaluation Basis Accident; BEBA - Beyond Evaluation Basis Accident.
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40 AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS

Chapter 4 describes the affected environment and the environmental impacts associated with stockpile stewardship
and management alternatives. The chapter begins with an overview of applicable environmental assessment
methodologies. The affected environment and environmental impacts of stockpile stewardship and management
facilities are then discussed for each of the following sites: Oak Ridge Reservation, Savannah River Ste, Kansas City
Plant, Pantex Plant, Los Alamos National Laboratory, Lawrence Livermore National Laboratory, Sandia National
Laboratories, and Nevada Test Ste. Each discussion begins with a brief site description and the stockpile stewardship
and management alter natives being considered for that site, continues with a description of the affected environment
at the site, and concludes with a description of environmental impacts, a sensitivity analysis for management
alternatives, and potential mitigation measures. The general potential environmental impacts of next generation
stockpile stewardship facilities and underground nuclear testing are discussed in separate sections. Following the
sections that address individual sites, are discussions of potential impacts from intersite transportation, cumulative
impacts, and several issues that are common to all sites: unavoidable adverse environmental impacts, the relationship
between local short-term uses of man's environment and the maintenance and enhancement of long-term productivity,
irreversible and irretrievable commitments of resources, and facility transition.

Discussions of the environment that may be affected at each alternative site, and the associated environmental impacts
that would result from the Stockpile Stewardship and Management Program make up the core of this chapter. In
accordance with Council on Environmental Quality (CEQ) regulations, the affected environment is "interpreted
comprehensively to include the natural and physical environment and the relationship of people with that environment"
(40 CFR 1508.14). The environmental impacts sections provide the analytical basisfor the comparisons of potential
impacts of the various stockpile stewardship and management facilities and the No Action alternative that are
presented in chapter 3.

Affected Environment. The descriptions of the affected environment provide a basis for understanding the direct,
indirect, and cumulative effects of the proposed Program and alternatives. The localities and characteristics of each
potentially affected environmental resource are described for each site. The scope of the discussions varies by resource
to ensure that all relevant issues are included.

For land resources, geology and soils, biotic resources, and cultural and paleontological resources, discussions of each
Department of Energy (DOE) site and its surroundings are included along with descriptions of the representative area
within that site that could be affected by the Program aternatives. This information provides a basis for understanding
both direct effects and the overall resource base that could be affected by ancillary activities that may be defined in
later stages of Program devel opment.

Ambient conditions are described for air and water resources. Discussions focus on air conditions at site boundaries
and the surface water bodies and groundwater aquifers that could be affected. This information serves as a basis for
analyzing key air and water quality parameters to obtain results that can then be compared to regulatory standards.

Socioeconomic conditions are described for the counties and communities that could be affected by regional
population changes associated with the proposed stockpile stewardship and management facilities. The affected
environment discussions include projections of regional growth and related socioeconomic indicators. Each region is
large enough to account for growth related to direct project employment as well as secondary jobs that may be created
by the project.

In addition to those natural and human environmental resources discussed above, the affected environment sections
include a number of issues related to ongoing DOE activities at each site. These issues involve facility operations and
site infrastructure, intersite transport of nuclear materials, waste management, and radiological and hazardous chemical
impacts during normal operation and from accidents. Where reasonably foreseeable changes to any of these factors can
be predicted, they are discussed.

Environmental I mpacts . In accordance with CEQ regulations, the environmental consequences discussions provide
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the analytical detail for comparisons of environmental impacts associated with the various stockpile stewardship and
management facilities. Discussions are provided for each DOE site and each environmental resource and relevant
issues that could be affected.

For comparison purposes, environmental concentrations of emissions and other potential environmental effects are
presented with appropriate regulatory standards or guidelines. However, compliance with regulatory standards is not
necessarily an indication of the significance or severity of the environmental impact for purposes of the National
Environmental Policy Act (NEPA) of 1969.

The purpose of the analysis of environmental consequencesisto identify the potential for environmental impacts. The
environmental assessment methods used and the factors considered in assessing environmental impacts are discussed
in section 4.1 and in the appropriate appendixes. The potential for impacts to a given resource or relevant issueis
described in the introduction to each section within the site discussions (sections 4.2 through 4.9) that follow.

4.1 Environmental Resour ce/l ssue M ethodologies

4.1.1 Land Resources

This section considers land use plans and policies, zoning regulations, specially protected lands, and existing land use
as appropriate for all sites. The potential impacts associated with changes to land use as a result of the aternatives are
discussed.

Land use changes associated with upgraded and/or experimental stockpile stewardship facilities could occur in both
rural and urban settings and could affect both developed and undeveloped land. The analysis of land use considers
impacts that could result from the modification of existing facilities or the construction of new facilities on or adjacent
to each site. Potential changes in land use are expected to occur within the existing boundaries of most, if not al, DOE
sites. However, the use of lands adjacent to or in the vicinity of DOE sites (i.e., non-DOE land) could be affected by
these changes, including new or expanded safety zones.

The degree to which the alternatives affect future use or development of land at each DOE site is considered. Land use
impacts are assessed based on the extent and type of land that would be affected. The land use analysis also considers
potential direct impacts resulting from the conversion of, or the incompatibility of, land use changes with special status
lands such as prime and unique farmlands, and other protected lands such as Federal- and state-controlled lands (e.g.,
public land administered by the Bureau of Land Management or other Government agencies).

4.1.2 Site Infrastructure

Changes to site infrastructure are assessed by overlaying the support requirements of the respective stockpile
stewardship and management facilities upon the projected site infrastructure capacities. These assessments focus upon
electrical power and fuel requirements. Projections of electricity availability, site development plans, and other DOE
mid- and long-range planning documents are utilized to project site infrastructure conditions. Tables are presented that
depict the additional infrastructure requirements resulting from the aternatives. Mitigation considerations that could
reduce impacts due to changes in infrastructure are identified on a site-by-site basis.

4.1.3 Air Quality

The air quality assessment eval uates the consequences of criteria and hazardous/toxic air pollutants associated with
each alternative at each site. The criteria pollutants are specified in 40 CFR 50, Environmental Protection Agency
(EPA) Regulations on National Primary and Secondary Ambient Air Quality Standards. The hazardous/toxic air
pollutants are listed in Title 11 of the 1990 Clean Air Act (CAA) Amendments, the National Emissions Standards for
Hazardous Air Pollutants (NESHAPS) (40 CFR 61), and standards or guidelines proposed or adopted by the respective
states.
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Air quality concentrations from modeling site emission rates projected to 2005 define No Action concentrations of
pollutants. This programmatic environmental impact statement (PEIS) presents the estimated impacts on air quality
based on No Action air quality conditions at each site and the projected impacts resulting from the alternatives and
compares the total concentrations to the most restrictive Federal and/or state ambient air quality standards and
guidelines.

The modeling of site-specific emissions was performed in accordance with EPA's Guideline on Air Quality Models.
The EPA -recommended Industrial Source Complex Short-Term (ISCST) Model (Version 2) (EPA 1992f) was chosen
as the most appropriate model to perform the air dispersion modeling analysis for this PEIS because it allows for the
estimation of dispersion from a combination of point, area, and volume sources. Input data for the model was provided
by DOE sites. For source characteristics that are not available, characteristics were estimated based on similar source
configurations at sites employing similar processes.

EPA guidelines are conservatively applied in the air quality assessment. The "highest-high" was selected for
comparison to applicable standards and guidelines for all averaging times, instead of the EPA -recommended "highest-
high" and "highest second highest" concentration for long-term and short-term averaging times, respectively. The
concentrations evaluated are the maximum occurring at or beyond the site boundary or public access roads. It was also
assumed that the toxic/hazardous emissions for DOE sites with incomplete source characteristics originate from a
single point source. This assumption generally resultsin higher concentrations than would actually occur since
emission sources are commonly geographically separated from one another.

A more detailed and quantitative assessment will be performed in site-specific NEPA documents designed to support a
construction-level siting decision. This PEIS assessment of impacts from the No Action aternative and the other
alternatives uses a screening level analysis and is based on conservative assumptions for modeling of potential impacts.
The screening level modeling analysis presented in this document is a programmatic approach intended to provide a
comparison of the air quality among each of the DOE sites. Modeled concentrations of air pollutants presented in this
document that exceed the Federal or state air quality standards provide an indication of a potential problem, not a de
facto exceedance. Detailed modeling and/or monitoring at each site would be required in order to obtain more accurate
estimates of pollutant concentrations. The assessment in site-specific NEPA documents would be more refined with
detailed design, source characteristics, and exact source locations.

Uncertainties. The performance of the ISCST Model has been evaluated with field data for its point source submodel
(EPA 1977a; EPRI 1983a; EPRI 1985a; EPRI 1988a) and for its specia features, such as gravitational settling/dry
deposition option (EPA 1981a; EPA 1982a) and building downwash option (APCA 1986a; EPA 1981a). The ISCST
Model is an extended version of the Single Source (CRSTER) Model; based on field data measured at four large power
plants, it was concluded that the model was acceptable for predicting the upper percentile of the frequency distributions
of 1-hour concentrations and of the corresponding distributions of 24-hour concentrations. The highest second-highest
1-hour concentrations were predicted within a factor of two at two-thirds of the field sampling sites for elevated power
plant plumes. The ratio of the highest second-highest 24-hour concentration tended to be underpredicted by the model,
with the ratio of predicted concentration to measured concentration ranging from about 0.2 to 2.7 at about 90 percent
of the sampling sites (EPA 1977aF-31).

In other validation studies for the Point Source Model, the CRSTER Model predicted peak short-term (i.e, 1-, 3-, and
24-hour) concentration values within 30 to 70 percent at a plain site (EPRI 1983a:7-1). The CRSTER Model predicted
peak 1-hour concentrations within 2 percent and underpredicted peak 3-hour concentrations by about 30 percent at a
moderately complex terrain site (EPRI 1985a:7-1). The ISCST Model overpredicts 1-hour concentrations by about 60
percent with better predictions for longer time periods at an urban site (EPRI 1988a:5-2). Uses of gravitational
settling/dry deposition and building downwash options were found to improve the model performance significantly
over that of the model without such features (APCA 1986a; EPA 1981a; EPA 1982a). The concentrations presented in
this document are the highest concentrations predicted by the model in order to present conservative estimates of
pollutant concentrations.

4.1.4 Water Resour ces
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The quality and quantity of surface water and groundwater resources are described using available data. Potential
effects on surface water and groundwater availability and quality are assessed.

Surface Water. Local surface water resources in the project region, flow characteristics and relationships, and stream
classifications are used to describe current conditions. Data used for impact assessments include rates of water
consumption and wastewater discharge for both construction and operation phases. Changes in the annual low flows of
surface water resulting from proposed withdrawals and discharges are determined. In cases where low flow data are
unavailable, average flow data are used. The existing water supply is evaluated to determine if sufficient quantities are
available to support an increased demand by comparing projected increases with the capacity of the supplier and
existing water rights, agreements, or allocations.

The water quality of potentially affected receiving waters is determined by reviewing current monitoring data for
nonradiological parameters. Potential impacts from radiological parameters are discussed in the radiological and
hazardous chemical impacts sections of the normal operation and accidents sections. Focus is given to parameters that
exceed applicable water quality criteria, as determined by the individual states. Monitoring reports for discharges
permitted under the National Pollutant Discharge Elimination System (NPDES) program are examined for compliance
with permit limits and requirements. The performance of each candidate DOE site in complying with the permit
requirements is presented. In most cases, current design data do not include information on the constituents present or
the rate of discharge. The assessment of water quality impacts from wastewater (sanitary and process) and stormwater
runoff qualitatively addresses potential impacts to the receiving waters minimum or average flow, as available and
appropriate. Suitable mitigation measures for potential impacts such as stream channel erosion and sedimentation,
stream bank flooding, and thermal changes are identified. Water quality management practices are also reviewed. If
effluent constituent data are available, parameters with the potential to further degrade existing receiving water quality
along with parameters exceeding existing NPDES permit limits are identified.

Floodplains are identified to determine whether any of the proposed stockpile stewardship and management facilities
are located within a floodplain. Where possible, the proposed location is compared with the 500-year floodplain.

Groundwater. Groundwater resources are analyzed for effects on aquifers, groundwater usage, and groundwater
quality within the regions. Groundwater resources are defined as the aquifers underlying the site and their extensions
down the hydraulic gradients to, and including, discharge points. The affected environment discussion includes a
description of the potentially affected groundwater basins. The local aguifers are described in terms of the extent,
thickness, character of rock formations, and quality of the groundwater. Recharge areas are also noted. Total baseline
groundwater use at the facility is compiled using the best available data. Groundwater usage is described and
projections of future usage are made based on changing patterns of usage and anticipated growth patterns, whenever
site-specific groundwater availability issues are identified.

Drawdown estimates are made both onsite and offsite. Short- and long-term impacts associated with construction
withdrawals are estimated. Both proposed facilities and existing facilities are considered in determining cumulative
impacts.

Available data on existing groundwater quality conditions are compared to Federal and state groundwater quality
standards, effluent limitations, and safe drinking water standards. Additionally, Federal and state permitting
requirements for groundwater withdraw and discharge are identified. Impacts of groundwater withdrawals on existing
contaminant plumes due to construction and facility operation are assessed to determine the potential for changesin
their rates of migration and the effects of any changes in the plumes on groundwater users. Impacts are assessed by the
degree to which groundwater quality, drawdown of groundwater levels, and groundwater availability to other users
would be affected. Impacts on groundwater quality are presented when effluent constituent data are available

4.1.5 Geology and Soils

Geology. Impacts to the geological environment considers destruction of or damage to unique geological features,
subsidence caused by groundwater withdrawal, and landslides or shifting caused by loading or removal of supporting
rock or soil. Thelocal geology that could affect the alternatives, including geomorphology, stratigraphy, structural
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attitude of rocks, faults and seismicity, general foundation, and boring conditions, are described as appropriate for each
alternative site. The locations of faults are identified and an overview of the seismicity of the site areas, including the
history and significance of earthquakes, along with their intensity and ground acceleration, is presented. Areas of
potentially unstable slopes and impacts to the stability of slopes by the removal or addition of large volumes of earthin
construction are characterized.

Soils. Soil types at the proposed project sites are described and the capability of supporting construction of the
proposed facilities is assessed. Shrinking or swelling of ground as a result of landscaping, irrigation, or construction
dewatering and soil erosion susceptibility associated with construction are also addressed.

4.1.6 Biotic Resources

During construction, impacts to biotic resources, including terrestrial resources, wetlands, aquatic resources, and
threatened and endangered species, may result from land-clearing activities, erosion and sedimentation, and human
disturbance and noise. Operations may affect biotic resources as a result of changes in land use, emission of
radionuclides, water withdrawal, wastewater discharge, and human disturbance and noise. In general, potential impacts
are assessed based on the degree to which various habitats or species could be affected by an aternative. Where
appropriate, impacts are evaluated with respect to Federal and state protection regulations and standards.

The analysis of impacts of project alternatives to biological resources is addressed at a level that is appropriate to the
specificity of available information. In general, the analysis of impacts to biological resources presented in this PEISis
qualitative rather than quantitative. Quantitative analyses would be performed in site- and project-specific NEPA
documentation.

Terrestrial Resour ces. Impacts of the proposed alternatives on terrestrial plant communities are evaluated by
comparing data on site vegetation communities to proposed land requirements for construction and operation. The
analysis of impacts to wildlife is based to a large extent on plant community loss or modification, which directly
affects animal habitat. The loss of important or sensitive habitats and species is considered more important than the
loss of regionally abundant habitats or species. Where appropriate, the disturbance, displacement, or loss of wildlifeis
evaluated in accordance with wildlife protection laws such as the Migratory Bird Treaty Act . Impacts on biotic
resources from the release of radionuclides are not evaluated. Radiological releases associated with the various
alternatives would generally be at or below natural background levels and would be within limits established to protect
workers and the public. Since humans have generally been shown to be the most sensitive organism to radiation
release these levels should also be protective of biota (AEC 1968a:220; NAS 1972a:34). Radiological effects on
humans are addressed in the human health sections.

Wetlands. The potential direct loss of wetlands resulting from construction and operation of the proposed alternatives
is addressed in a way similar to the evaluation of impacts on terrestrial plant communities; that is, by comparing data
on site or regional wetlands to proposed land requirements. Sedimentation impacts are evaluated based on the
proximity of wetlandsto project areas and with the knowledge that an erosion control and sedimentation plan would
be required. Impacts resulting from wastewater discharge into a wetland system are evaluated, recognizing that
effluents would be required to meet Federal and state standards.

Aquatic Resources. Impacts to aquatic resources resulting from sedimentation and wastewater discharge are evaluated
as described for wetlands. Potential impacts from radionuclides are not addressed for the same reasons described for
terrestrial resources. Where appropriate, impingement and entrainment impacts are evaluated as is compliance with
protective measures, such as the Anadromous Fish Conservation Act .

Threatened and Endangered Species. Impacts on threatened and endangered species are determined in a manner
similar to that used to describe terrestrial and aquatic resources since the sources of potential impacts are similar. A list
of species potentially present on each site or in proximity to the site or region (appendix C) was developed using
information obtained from the U.S. Fish and Wildlife Service (USFWS) and appropriate state agencies. Thislist, along
with consideration of site environmental and engineering data, and provisions of the Endangered Species Act valuate
whether the various alternatives could impact any threatened or endangered plant or animal (or its habitat).
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Species that are Federal proposed or candidates for listing as threatened or endangered species do not receive legal
protection under the Endangered Species Act. However, the USFWS recommends that impacts to these species be
considered in project planning since their status can be changed to threatened or endangered in the foreseeable future.
The USFWS has recently changed the classification of species under review for listing as threatened or endangered (61
FR 7596). Proposed species include those plants and animals for which a proposed ruleto list as threatened or
endangered has been published. Candidate species include those plants and animals for which the USFWS has on file
sufficient information on biological vulnerability and threat to support issuance of a proposed rule for listing as
threatened or endangered. Candidate species previously included Category 1 (species appropriate for listing as
protected) and Category 2 (species possibly appropriate for listing as protected). Due to the recent rule change,
candidate species include only those which are appropriate for listing as protected species (i.e., species formerly listed
as Category 1). The Category 2 designation has been omitted. Some of the species previously identified as Federal
candidate Category 2 in the Draft PEIS aso have a state status and continue to be evaluated for potential impacts.
However, due to the change in candidate classification described above, many species have been eliminated from
proposed site threatened and endangered species lists.

4.1.7 Cultural and Paleontological Resources

Included in these sections are evaluations of the impacts of the Stockpile Stewardship and Management Program
alternatives on prehistoric, historic, Native American, and paleontological resources. The effects considered include
those resulting directly from land disturbance during construction, visual intrusion to the settings or environmental
context of historic structures, visual and audio intrusions on Native American sacred sites, reduced accessto Native
American traditional use areas, unauthorized artifact collecting, and vandalism. Laws, regulations, Executive orders,
and DOE orders mandating protection of cultural and paleontological resources are described for each site in chapter 5.

Prehistoric Resour ces. Prehistoric resources are physical properties resulting from human activities that predate
written records. They are generally identified as either isolated artifacts or sites. Sites may contain concentrations of
artifacts (e.g., stone tools and ceramic sherds), features (e.g., remains of campfires and houses), and plant and animal
remains. Depending on their age, complexity, integrity, and relationship to one another, sites may be important for and
capable of yielding information about past populations and adaptive strategies. The affected environment section for
prehistoric resources includes a brief overview of the number and types of prehistoric sites in the project areas, if
known, and their status on the National Register of Historic Places (NRHP). The overview consists of a summary of
existing information about prehistoric resources in the region and a discussion of types of sites that are likely to occur.

Impact assessments for prehistoric resources focus mainly on those properties likely to be eligible for the NRHP.
Impacts are assessed by considering whether or not the proposed action could substantially add to an existing
disturbance of resources in the project areas, adversely affect NRHP-€eligible resources, or cause loss of or destruction
to important prehistoric resources.

Historic Resour ces. Historic resources consist of physical properties that postdate the existence of written records. In
the United States, historic resources are generally considered to be those that date from 1492 onward. Historic
resources include architectural structures or districts (e.g., buildings, dams, and bridges), objects, and archaeological
features (e.g., foundations of mills or residences, trails, and trash dumps). Ordinarily, sites less than 50 years old are
not considered historic for analytical purposes, but exceptions can be made for younger propertiesif they are of
exceptional importance (e.g., structures associated with Cold War themes [36 CFR 60]). The affected environment
section for historic resources includes a brief overview of the number and types of historic sites in the project areas, if
known, and their status on the NRHP. The overview consists of a summary of existing information about historic
resources in the region and a discussion of the types of sites that are likely to exist.

Impact assessments for historic resources focus mainly on those properties likely to be eligible for the NRHP. Impacts
are assessed by considering whether or not the proposed action could substantially add to an existing disturbance of
resources in the project areas, could adversely affect NRHP-éligible resources, or could cause loss of or destruction to
important historic resources.
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Native American Resour ces. Native American resources are sites, areas, or materials important to Native Americans
for religious or heritage reasons. In addition, cultural values are placed on natural resources such as plants, which have
multiple purposes within various Native American groups. Of primary concern are concepts of sacred space that create
the potential for land-use conflicts. Native American concerns would be identified through direct consultation with
tribal representatives and field visits with tribal religious specialists during preparation of project-specific tiered NEPA
documents. Contacts would be identified by reference to the ethnographic literature, by state and national pantribal
organizations, and by agency and academic anthropologists.

The individual resource type, the proximity of impact areas to the resources, and the likely duration of impacts are
considered in the analysis of Native American resources. Specific concerns include the relative importance of the
resource in the Native American physical universe or religion, the distance at which activitiesin the vicinity of a
sacred area constitute a disturbance, the extent to which affected resources may be restored, and the extent to which
alternative sources for raw materials are available and/or suitable. Impacts to Native American resources are assessed
by considering whether or not the proposed action has the potential to affect sites important for their position in the
Native American physical universe or belief system, or the possibility of reducing accessto traditional use areas or
sacred sites.

Paleontological Resour ces. Paleontological resources are the physical remains, impressions, or traces of plants or
animals from a former geological age. They include casts, molds, and trace fossils such as burrows or tracks. Fossil
localities typically include surface outcrops, areas where subsurface deposits are exposed by ground disturbance, and
specia environments favoring preservation, such as caves, peat bogs, and tar pits. Paleontological resources are
important mainly for their potential to provide scientific information on paleoenvironments and the evolutionary
history of plants and animals. The affected environment section for paleontological resources includes a description of
known paleontological localities and geological formations in the project areas that may be fossil bearing.

Impact assessments for paleontological resources are based on the numbers and kinds of resources that could be
affected, as well as the quality of fossil preservation in a given deposit, particularly in deposits with high research
potential. Such deposits include poorly known fossil forms; well-preserved terrestrial vertebrates, unusual depositional
contexts; assemblages containing a variety of fossil forms, particularly associations of vertebrates, invertebrates, and
plants; or deposits recovered from poorly studied regions or in unusual concentrations.

4.1.8 Socioeconomics

These sections describe and assess impacts on local and regional socioeconomic conditions and factors including
employment, economy, population, housing, and public finance. This PEIS assesses the socioeconomic impacts of both
the gains and losses of missions at each site. The potential for socioeconomic impacts on population, housing, and

local government finance is greatest in those local jurisdictions immediately adjacent to each site and those that are the
residential locations of the mgjority of DOE site employees. Potential socioeconomic impacts on the economy
(employment and income) are not bounded by local government jurisdictions but rather by industrial linkages to a
regional market. Therefore, potential socioeconomic impacts are assessed using two geographic regions, a regional
economic area, and a region of influence (ROI). Regiona economic areas are used to assess potential effects on the
economy. ROIs are used to assess effects which are more localized in political jurisdictions surrounding the sites.

The regional economic area for each site encompasses a broad market that involves trade among and between regional
industrial and service sectors. It is characterized by strong economic linkages between the communities located in the
region. These linkages determine the nature and magnitude of multiplier effects on economic activity (i.e., purchases,
earnings, and employment) at each candidate site. Regional economic areas are defined by the U.S. Bureau of
Economic Analysis as consisting of an economic node that serves as the center of economic activity and the
surrounding counties that are economically related and include the places of work and residences of its labor force.

The U.S. Bureau of Economic Analysis measures multiplier effects of interindustry linkages with the Regional 1nput-
Output Modeling System (RIMS 11). RIMS 11 is based on an accounting framework called an input-output table. An
input-output table shows, for each industry, industrial distributions of inputs purchased and outputs sold. RIMS |1
Total Direct-Effect Multipliers are used in this PEIS to estimate additional regional employment and income generated
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by employment and income directly associated with the proposed alternatives. RIMS 11 is also used to estimate the
effects of jobs and income lost in a region due to downsizing or phaseout.

Additional potential demographic impacts were assessed on a smaller geographic area (ROI) where the housing market
and community public finances could be most affected. Proposed Program alternatives at alternative sites were
assessed using a site-specific ROI, comprising those local jurisdictions likely to experience the greatest socioeconomic
impacts. The ROI is defined as those counties where approximately 90 percent of the current DOE and contractor
employees reside. This residential distribution reflects existing commuting patterns and attractiveness of area
communities for people employed at each site, and is used to estimate the future distribution of direct workers with the
proposed alternative. The evaluation of impacts is based on the degree to which changes in employment and population
affect the regional economy, housing market, and public finance. It is assumed that most new or lost jobs would occur
within the ROI where the majority of DOE and contractor employees live. The changes to these factors are projected to
2030 because the projected life of the DOE facilities for the aternatives under study is 25 years starting in 2005. The
following sections discuss each of the socioeconomic conditions and factors considered.

Employment. The construction and operation of stewardship and management technologies and facilities could affect
employment at DOE sites. Changes in site employment would, in turn, directly affect local and regional populations,
economies, housing, and public finance. Current employment at each site is described, as well as projected
employment associated with other planned DOE initiatives. Socioeconomic trends and the relationship of site
employment to these trends are examined for each potentially affected socioeconomic region. Emphasis is placed on
evaluating total direct and indirect employment changes and impacts associated with potential mission relocations.

Economy. The regional economies surrounding each site are characterized. Emphasis is placed on the measurement of
the relative contribution and importance of each site's employment payroll and purchases to the economy. Changes to
regional economic conditions are evaluated based on each site's relative contribution and changes to employment.
Emphasis is placed on the economic effects of mission changes associated with the operation of stewardship and
management technologies and facilities.

Population. The demographic changes in the ROI surrounding each site are described and assessed. Demographic
characteristics are presented for the site's ROI to support the assessment of socioeconomic impacts. Trends are
identified and used to project demographic changes over the environmental baseline period. Cumulative population
impacts include the population impacts of other DOE actions under consideration, including planned environmental
restoration activities.

Housing. Changes in employment at each site would affect the demand and supply of housing units, including the
need for temporary housing (e.g., rental units) to support in-migrating construction workers. Trends in the housing
availability within each site's socioeconomic ROI are characterized and evaluated. Numbers of in-migrating and out-
migrating site employees associated with each of the alternatives are then used to evaluate housing impacts.

Public Finance. Each site is located on land owned by the Federal Government, which exempts these lands from state
and local taxation. However, al employee income, property, and purchases are subject to applicable Federal, state, and
local taxation requirements.

The additional workforce associated with any of these alternativesis small, and would require few in-migrating
workers. For that reason, there would be little increased demand on specific community services. However, there would
be fiscal impacts associated with additional missions or the phaseout of existing missions which could affect the
community's ability to provide basic infrastructure and services. Therefore, the fiscal impacts on each site's ROI are
assessed for counties, cities, and school districts, rather than the change in demand for specific community services.
For a more detailed discussion of public finance, see appendix D.

4.1.9 Radiation and Hazar dous Chemical Environment

4.1.9.1 Normal Operation
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Public Health Risks. The risks to the general public during the 25-year operational interim are determined in three
ways. Radiological releases/doses, which are conveyed in site-specific reports, are used to calculate risks associated
with predicted baseline (No Action) operations in 2005. Incremental radiological/chemical doses and respective
subsequent risks for management alternatives associated with each applicable site examined in this PEIS are calculated
(modeled) via predicted release quantities supplied by "technology-specific" data reports and from site-dependent
parameters. Incremental radiological/chemical doses and respective subsequent risks associated with certain proposed
stewardship alternatives (on a per site basis) pursuant to this PEIS, are directly referenced from technol ogy - specific or
site-specific data reports.

Radiological Impacts. The assessment of incremental (or decremental) impacts incurred at each of the DOE sites are
performed using the GENII computer code. This type of assessment uses such site-dependent factors as meteorology,
population distributions, agricultural production, and an assumed facility location on a given site. Health risks to the
maximally exposed individual and population within 80 kilometers (km) (50 miles[mi]) at Oak Ridge Reservation
(ORR), Savannah River Site (SRS), Pantex Plant (Pantex), Sandia National Laboratories (SNL), and Nevada Test Site
(NTS) are analyzed for each management and/or stewardship alternative, with the assumption that any two or more
alternatives (with the exception of No Action) are not concurrently existing. At Los Alamos National Laboratory
(LANL) and Lawrence Livermore National Laboratory (LLNL) however, a cumulative calculation is provided which
includes all possible alternatives simultaneously existing at each respective site.

Resulting doses are compared with regulatory limits, and for perspective, are also compared with background radiation
levels in the area of the site. These doses are then converted into the projected number of fatal cancers using a dose-to-

risk conversion factor of 500 fatal cancers per 1,000,000 person-rem (5x10°4 fatal cancers per person-rem) derived
from data presented in a report prepared by the National Research Council's Committees on the Biological Effects of
lonizing Radiations (BEIR V) and also cited in the 1990 Recommendations of the International Commission on
Radiological Protection . The calculated health effects from each of the alternatives are then compared to one another
(including the No Action alternative).

Hazardous Chemical Impacts. Public health risks from hazardous chemical releases during normal operation at the
respective DOE sites are assessed by essentially the same analytical approach using conservative assumptions. This
conservative approach is applied uniformly to all alternative sites using guidance provided under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). Theinitial assessment in risk analysisis
considered a screening step that was determined to be the appropriate level of analysis for this PEIS. Under this
guidance, if the Hazard Index (HI) is 1x10-6 (the default value, not a regulatory standard), no further analysisis
indicated. A cancer risk of 1x10-6 is considered acceptable by EPA (40 CFR 300.430) because this incidence of
cancers cannot be distinguished from the cancer risk for an individual member of the general population.

Engineering designs used for the stockpile stewardship and management process and/or storage facilities include the
anticipated emissions of hazardous chemicals. From emission data, concentrations at the site boundary are assumed to
represent the maximum that any member of the public will encounter; therefore, the site boundary concentrations are
derived through the ISCST Model (version 2) recommended by EPA. The noncancer risks of the maximally exposed
individual of the public will consist of hazard quotients (HQs) that compare chemical exposure levels to the reference
concentration values published by EPA in the Integrated Risk Information System. The cancer risk to the maximally
exposed individua is calculated from the doses derived from modeling exposure levels, using slope factors or unit
risks for individual chemicals published in the Integrated Risk Information System or the health effects summary
tables. The health effects summary tables are the yearly summary of EPA's regulatory toxicity data. The HI values (i.e.,
the sum of the HQs) and cancer risks are conservative because a single source and a single point at the site boundary
are chosen for the calculations. The cancer risks are also conservative due to the single point concentration and the
position where the exposure is assumed to occur. The HI isindependent of the cancer risk.

The His and cancer risks are used as screening tools to identify potential health concerns that may require further
analysis. If the HI meets OSHA standards and cancer risks are within the default value, then further analysisis most
likely not warranted. However, if in the conservative approach, there are sites or activities wherein the HI and/or cancer
risk exceed acceptable limits, then these sites or activities become candidates for further in-depth analysis. The in-
depth analysis should identify the individual chemicals that contribute to substantial adverse HI and/or cancer risk
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impacts, starting with those chemicals showing the highest HQs and/or cancer risk and grouping them according to
their specific health effects. These chemicals then may be identified for inclusion in more specific site analyses. It
should be noted that when the OSHA standards for HIs and/or the cancer risk default value are exceeded, a health
concern may not necessarily exist. This PEIS does not purport to provide the level of detail needed to go beyond a
conservative screening process for hazardous chemicals. As such, the analysis in this PEIS for the No Action
alternative should not be relied upon as a basis for judging whether the sites have a health concern. The model used to
calculate HI and cancer risk in this PEIS only establishes a baseline for comparison of alternatives among different
sites. The baseline is then used to determine the extent to which each alternative adds or subtracts from the No Action
HI and cancer risk to the public at each site.

Information pertaining to OSHA -regulated permissible exposure limits, reference concentrations, reference doses,
cancer slope factors (if any), and toxicity profilesfor al hazardous chemicals described in this PEIS may be found in
the Chemical Health Effects Technical Reference (TTI 1996b.)

Occupational Health Risks. Health risks are assessed for two types of workers. The first type is the involved worker
who would be located inside a facility that is involved with any of the given alternatives being examined. The second
type is the noninvolved worker who would be located somewhere else on a given site but is not involved with
occupational tasks associated with any of the given aternatives.

Radiological Impacts. Involved worker exposures are either based on values reported in technology-specific data
reports or in occupational dose histories for similar operations. The doses to noninvolved workers at each respective
site are determined based on occupational dose histories; in most cases for these workers, impacts associated with
normal operation for each management and/or stewardship alternative are assumed to be negligible compared with
those associated with their primary onsite activities. Worker impacts associated with each alternative at ORR, SRS,
Pantex, SNL, and NTS are analyzed with the assumption that any two or more aternatives (with the exception of No
Action) are not concurrently existing. At LANL and LLNL however, a cumulative calculation is reported that includes
al possible aternatives ssmultaneously existing at each respective site.

The worker doses are converted into the number of projected fatal cancers using the dose-to-risk conversion factor of
400 fatal cancers per 1,000,000 person-rem (4x10-4 fatal cancers per person-rem) given in ICRP Publication 60. This
lower risk estimator, compared with that for members of the public, reflects the absence of children in the workforce.

Hazardous and Toxic Chemical Impacts. Since direct chemical monitoring data on worker exposure is not available for
specific operations, the onsite worker is assumed to receive the maximum exposure any involved or noninvolved onsite
person will receive. OSHA -regulated levels (i.e., permissible exposure levels) are applied to al hazardous chemicals
that are released at the site. This includes both the project-specific releases as well as those that are a result of other
site operations. All onsite exposures are assumed to occur at a distance of 100 meters (m) (330 feet [ft]) from a
centralized point of release, which will yield a conservative concentration level for each chemical. The concentrations
are derived through the ISCST Model recommended by EPA. The noncancer risks to the onsite worker consist of HQs
that compare chemical exposure levels to the permissible exposure level values established by OSHA. The HI for each
alternative is the sum of all HQs for the alternative. The cancer risks to the onsite worker are calculated from doses
derived from modeled exposure level, using slope factors or unit risks for individual chemicals published in the
Integrated Risk Information System or the health effects summary tables . The worker exposure is based on an 8-hour
day and 52 weeks of 40 hours each (i.e., 0.237 fractional year). The HI values and cancer risks are conservative
because a single point at 100 m (330 ft) from a centralized source term is chosen for the calculations. The cancer risks
are conservative due to the single point concentration and the position where the exposure is assumed. The HI is
independent of cancer risk. The cancer risks to the facility worker for each chemical are computed from the dose
(converted from air concentrations) and the unit risk or slope factors to yield a probable risk. The risks are also
conservative because a single point at or near the maximum onsite concentration is selected for calculating the
exposure of the facility worker.

As described for public health risks, this conservative approach is applied uniformly to workers at all sites using

guidance under CERCLA. Under this guidance, if the HI is 1x10°® (the default value, not a regulatory limit), no further
analysisisindicated. If the HI exceeds the OSHA standards and/or the cancer risk exceeds the default value, a need for
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amore in-depth analysis of the datais indicated. It should be noted that when the OSHA standards for Hls and/or the
cancer risk default value are exceeded, a health concern may not necessarily exist. The model used to calculate HI and
cancer risk in this PEIS only establishes a baseline for comparison of alternatives among different sites. The baseline is
then used to determine the extent to which each alternative adds or subtracts from the No Action HI and cancer risk for
workers at each site.

Information pertaining to OSHA -regulated permissible exposure limits, reference concentration, reference doses,
cancer slope factors (if any), and toxicity profiles for al hazardous chemicals described in this PEIS may be found in
the Chemical Health Effects Technical Reference (TTI 1996b).

Epidemiological Studies. In March 1990, the Secretary of Energy announced that DOE would turn over responsibility
for analytical epidemiologic research on long-term health effects on workers at DOE facilities and the publicin
surrounding communities to the Department of Health and Human Services. Further, DOE directed that this worker
and public health and exposure data be released. A Memorandum of Agreement with the Department of Health and
Human Services was signed in January 1991. The Department of Health and Human Services is now conducting the
ongoing health effects research program. The National Institute for Occupational Safety and Health also initiated a
study in 1994 but does not expect the results before 1997. Discussions are presented of past and ongoing health studies
for each site.

4.1.9.2 Facility Accidents

Accident Analysisfor Postulated Accident Scenarios. The relative consequences of postulated accidents in the
evaluation of each alternative are considered. In evaluating the magnitude and consequences of each alternative, a
suitable accident analysis is performed to produce results for decision-making purposes. Although the concepts used
are analogous to a formal Probabilistic Risk Assessment, which would be appropriate for a project-level analysis, the
accident analysis involves considerably less detail and only addresses a representative spectrum of beyond design-basis
accidents (high-consequence, low-probability) and a representative spectrum of possible operational accidents (Ilow-
conseguence but high-probability of occurrence). The technical approach for the selection of accidents is consistent
with the DOE Office of NEPA Oversight Recommendations for the Preparation of Environmental Assessments and
Environmental Impact Statements (May 1993), which recommends consideration of two major categories of accidents:
within design-basis accidents and beyond design-basis accidents.

For the purpose of this assessment, risk is defined as the mathematical product of the probability and consequences of
an accident. Both probability and consequences are presented in this PEIS. The risk-contributing scenarios consider
both design-basis and severe accidents. The specific accidents consider the types of facilities. Examples of accidents
include those resulting from operator errors, spills, criticalities, fires, explosions, airplane crashes, common-cause
failures, collocated facilities, severe weather, earthquakes, and transportation. Information on potential accidents
includes those that have been postulated and analyzed for similar facilities. The risks of the various stockpile
stewardship and management facilities are evaluated in terms of the incremental increase in risk and the cumulative
effect of that risk with respect to normal day-to-day risks to which the general population is exposed.

For each alternative, a number of evaluation and beyond evaluation accidents have been identified and are generally
referred to as the composite set of accidents. Two subsets of the composite set are also referred to as the composite set
of evaluation basis accidents (EBAS) and the composite set of beyond evaluation basis accidents (BEBAS). Impacts are
presented for the composite set of accidents to reflect the combined impacts of EBAs and BEBAs. The impacts for the
composite set of EBAs are aso provided to reflect the impacts of high-frequency/low-consequence accidents. Impacts
for the composite set of BEBAS are provided to show the impacts of |ow-frequency/high-consegquence accidents. EBAS
are generaly in a frequency range greater than 10-6 per year, while BEBAs are generally in a frequency range of 10-7
to 101x10-6 per year. In some cases, accidents less than 10-7 are included in the composite set of BEBAS.

Accident risk to collocated workers was calculated for a hypothetical worker at 1,000 m (3,281 ft) from the facility, or
at the site boundary, whichever is closer. For distances less than 1,000 m (3,281 ft), the screening model techniques
used in the programmatic level analyses are less effective because of the effects of buildings on meteorology and
dispersion.dent scenarios addressed in this PEIS. Where information is available, risks to involved workers from
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accidents are presented. It should be noted that the purpose of this PEISisto assist the decisionmaker in making
programmatic site selection decisions. Since the activities are the same for a given stockpile management function
regardless of location, the risk to involved workers would be independent of site location and would not be a
discriminating factor for programmatic siting decisions. Risk to workers from radiological accidents would be
addressed in greater detail in site-specific tiered NEPA documents when more detailed information is available.

Sensitivity Analysis. Adequate data is not available to support a quantitative sensitivity analysis for accident impacts;
therefore, a discussion of the subject is not presented in the accident discussion for the management aternativesin this
PEIS. However, it is expected that higher case workloads could increase the quantity of hazardous materials at risk in
an accident and the accident frequency. Therefore, this could result in a corresponding increase in accident impacts.

Uncertainties . The sequence of analyses performed to generate the radiological impact estimates from normal
operation and facility accidents include selection of normal operational modes and accident sequences, estimation of
source terms, estimation of environmental transport and uptake of radionuclides, calculation of radiation doses to
exposed individuals, and estimation of health effects. There are uncertainties associated with each of these steps.
Uncertainties exist in the way the physical systems being analyzed are represented by the computational models and in
the data required to exercise the models due to measurement errors, sampling errors, or natural variability.

The analysis is designed to ensure--through judicious selection of release scenarios, models, and parameters--that the
results represent the potential risks, and that there is a consistent basis for comparing alternatives. This is accomplished
by making conservative assumptions in the calculations at each step.

Therisk analysis presented in this PEIS is not a complete risk assessment in the sense of identifying and analyzing all
physically possible accidents including those high consequence accidents whose probability is so remote as to render
them not reasonably foreseeable. The accident analyses do include, however, a spectrum of reasonably foreseeable
accidents including high consequence accidents and their associated risks for the technologies and facilities. These
severe accidents have low accident frequencies, often less than 1.0x10-6 per year. The accident analyses also include
higher frequency accidents (evaluation-basis and other operational 1x10-6 per year.

In summary, the radiological and hazardous chemical impact estimates presented in this document were obtained by:

 Using the best available data

« Considering the processes, events, and accidents that are reasonably foreseeable for the facilities described in
this study and the environment

« Making conservative assumptions when there is doubt about the exact nature of the processes and events taking
place

« Ensuring the consistency of analysis across aternatives

Emer gency Preparedness. Emergency preparedness and planning has the effect of mitigating the consequences of
facility accidents. Emergency preparedness plans exist for all sites and are summarized for each site.

4.1.10 Waste M anagement

A major effort of the Stockpile Stewardship and Management Program has been and would continue to be the
minimization of waste generation. The proposed alternatives would incorporate waste minimization and pollution
prevention practices to the maximum extent practicable. Waste minimization efforts and the management of Program-
related wastes are discussed for each DOE site. Waste management facilities that would support stockpile stewardship
and management facilities would treat and package waste into forms that would enable long-term storage or disposal.
For sites under consideration that do not have existing or planned onsite low-level waste (LLW) disposal, the number
of additional shipments required to transport LLW from the site to a DOE LLW disposal facility is estimated. For
example, for purposes of this analysisit is assumed that Pantex would ship its LLW to NTS as per current practice.
The risks associated with additional shipments are addressed as part of the intersite transport assessment (section 4.10).
Waste management activities that would support the Program are assumed to be per current site practice and are
contingent upon decisions to be made through the Waste Management Programmatic Environmental Impact Statement
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for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (DOE/EIS-0200-D, August
1995). Any future waste management facilities that may be required to support the Program would be coordinated with
any decisions resulting from the Waste Management PEIS and any respective site-specific NEPA documentation.

The construction and operation of stockpile stewardship and management facilities would generate several types of
wastes. Generation points are in some cases different anong alternative sites depending upon specific siting of various
facilities. Construction wastes are similar to those generated by any construction project of comparable scale. Wastes
generated during the operation of stockpile stewardship and management facilities consist of five primary types:
transuranic (TRU), low-level, mixed, hazardous, and nonhazardous wastes. The types and amounts of waste vary
according to the alternative and facility. For example, the Pit Fabrication Facility is the only facility projected to
generate any TRU waste.

The nuclear weapons facilities provide for the short-term stabilization, staging, storage, and management of waste,
including the means to minimize waste generation, until DOE either disposes of the waste or placesit in long-term
storage. To provide a framework for addressing the impacts of waste management for stockpile stewardship and
management facilities, descriptive information is presented on the waste management activities anticipated for each
DOE site. The volumes of each type of waste generated are estimated by facility and DOE site. These estimates have
included waste minimization provisions. The impact assessment addresses the waste types and projected waste
volumes from the various stockpile stewardship and management facilities at each site compared to No Action.
Impacts are assessed in the context of existing site practices for treatment, storage, and disposal, including the
applicable regulatory setting and requirements. Existing permits, compliance agreements, and other site-specific waste
management practices were reviewed and analyzed to assess the ability to conduct the required activities.

Decontamination and decommissioning (D& D) activities are also addressed. Such activities depend upon the historic
use of the facility and the final disposition of a facility. D&D activities could range from performing a smple
radiological survey to completely dismantling and removing a radioactively contaminated facility. The D&D waste
volumes from transition facilities no longer required for stockpile stewardship and management missions are
estimated.

4.1.11 Environmental Justice

This PEIS assesses the potential for disproportionately high and adverse human health or environmental effects on
minority and low-income populations in accordance with Executive Order 12898, Federal Action to Address
Environmental Justice in Minority Populations and Low Income Populations . Because both the Federal Working
Group on Environmental Justice and DOE are still in the process of developing guidance on criteria for identifying
effects to these populations, the approach taken in this PEIS analysis may differ somewhat from whatever guidance
may be issued.

This PEIS environmental justice analysis addressed selected demographic characteristics of the ROI (80 km [50 mi])
for each of the eight alternative sites. The analysis identified census tracts where racial or ethnic minorities comprise
50 percent, or a simple majority, of the total population in the census tract, or where racial or ethnic minorities
comprise less than 50 percent but greater than 25 percent of the total population in the census tract. The analysis a'so
identified low-income communities where 25 percent or more of the population is characterized as living in poverty
(yearly income of less than $8,076 for a family of two). Impacts are assessed based on the analysis presented for each
resource and issue area for each of the proposed alternatives at each site. Any disproportionately high and adverse
human health or environmental effects on minority and low-income populations are discussed.

4.1.12 Cumulative Impacts

Cumulative impacts address the incremental effects of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federa or non-Federal) or person undertakes such other actions
(43 FR 55978; 40 CFR 1500-1508).

Other DOE programs (including environmental management missions) and other Federal, state, and local development
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programs all have the potential to contribute to cumulative effects on DOE sites. "Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time" (40 CFR 1508.7). To the
extent information was available for these other actions at a given site, the cumulative impacts are presented.

Continuing Department of Energy Missions . Continuing DOE missions and any reasonably foreseeable changes to
these missions are addressed as part of the affected environment baseline. Continuing missions at each site are
discussed in the site infrastructure section of the affected environment discussion for each DOE site. These missions
provide the baseline against which the stockpile stewardship and management facilities are compared. For example,
water requirements for the proposed stockpile stewardship and management facilities are combined with requirements
of continuing missions to assess the total impact to water resources.

Environmental Management Missions . Any planned and reasonably foreseeable new or modified waste handling
facilities are discussed in the waste management section for each site. In addition, to the extent that other
environmental management missions or strategies are planned and defined, they are also discussed as bounding
environmental impacts of waste management actions. Specific waste management activities are being addressed in the
Waste Management PEIS being prepared by the DOE Office of the Assistant Secretary for Environmental Management
(EM).

Other Federal and State Programs. Other Federal and state programs are identified, but only planned, reasonably
foreseeable programs are considered. Typical programs in this category include public works projects and military
base closures and reuse projects. Potential consequences of any major programs that increase impacts when combined
with the stockpile stewardship and management alternatives are presented.

L ocal Development Programs. Local development programs are not specifically identified. However, socioeconomic
projections take into account anticipated regional growth. Local development programs are a part of this growth and
are addressed collectively using growth as a substitute. Socioeconomic projections form the baseline for much of the
environmental analysis presented in this document.

Approach for Cumulative Impact Assessments. There is no generic methodology for the assessment of cumulative
impacts. Therefore, the following approach represents a design for analyzing programmatic cumulative impacts relative
to past, present, and probable future activities. It incorporates a wide ranging view of DOE defense programs,
environmental management, and other outside interactions. This strategy is integrated with detailed resource- specific
assessment methods where appropriate, and can be developed further in site-specific tiered NEPA documentation to
ensure compatibility across the DOE Office for the Assistant Secretary for Defense Programs (DP), EM, and other
programs.

The rationale for this approach is that this PEIS is a programmatic document. The reference condition for cumulative
effectsis the No Action aternative. The strategy has four major components:

 Focus analysis primarily on the impacts at each stockpile stewardship and management site where other DP
and/or EM activities are reasonably anticipated. Past, baseline, and future DP and EM activities are more clearly
defined and have a higher degree of certainty than offsite activities. These activities tend to be much more
speculative the further into the future they are planned.

» Address quantitatively cumulative impact analyses associated with offsite activities in site-specific, tiered NEPA
documentation.

« Coordinate efforts between DP and EM activities through the Memorandum of Agreement between DP and EM

« Focus on site-specific cumulative effects from stockpile stewardship and management, addressing them in terms
of both the temporal and spatial aspects of DP activities, as well as the level, phasing, and site-specific locations
of proposed EM facilities and activities. This is appropriate due to the uncertainty and lack of specificity
associated with offsite activities that could result in significant incremental, indirect, or synergistic cumulative
impacts; these activities are more effectively addressed in site-specific, tiered NEPA documentation.

This method is flexible and alows for the assessment of cumulative impacts to regulated resources at a lower level of

analysis due to the protection afforded to them through applicable regulations. In addition, the method recognizes that
the focus on a given resource may vary according to site-specific characteristics of the local environment. Where these
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types of variations are identified, a level of analysis would be performed commensurate to the importance of the
potential cumulative impacts on that resource.
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4.10 Intersite Transportation

4.10.1 M ethodology

This PEIS evaluates the potential impacts from transporting special nuclear materials, hazardous wastes, and other
weapons-related materials associated with the activities under consideration by the Stockpile Stewardship and
Management Program. All materials shipped by DOE are first stabilized, then packed and shipped in accordance with all
applicable Federal and state transportation regulatory requirements. In most cases, DOE requirements exceed DOT and
NRC standards for commercial transport. Baseline information, the existing transportation patterns for each site, and the
types of containers required to ship the materials have been included for this analysis, as appropriate.

Actual and projected inventories were used for the transportation analysis. Data aready collected were used to the extent
possible. Environmental impacts of transporting materials between facilities were estimated using a homogeneous
population (i.e., urban, suburban, and rural), an average container or truckload of material, and a unit of measure (i.e.,
risk per kilometer) for each of the material forms. The assessment provides an overview comparison of transportation
impacts for the alternatives being considered.

The estimated health risks in terms of potential total fatalities from transporting special nuclear material and radioactive
material between the sites were quantitatively analyzed with the RADTRAN 4 computer code. Unit risk factors were
developed for each type of special nuclear material and radioactive material to estimate the potential risk of transporting
truckload shipments by DOE safe secure trailer over intersite routes or transporting shipments by air. These unit risk
factors were used in conjunction with the quantity of material, form, distance, and number of shipmentsto estimate
potential radiological and nonradiological impacts to the transport crew and public. The potential fatality impacts are
presented for each aternative considered. The transportation of HE was evaluated qualitatively based on past shipping
experience.

4.10.2 Affected Environment

The volume of DOE's hazardous material (radioactive and nonradioactive) shipmentsis extremely small in comparison to
the volume of non-DOE hazardous materials shipments. DOT estimates that approximately 3.6 billion t (4 billion tons) of
regulated hazardous materials are transported each year and that approximately 500,000 shipments of hazardous materials
occur each day (PL 101-615, Section 2[1]). There are approximately 2 million shipments of radioactive materials,
involving about 2.8 million packages, annually. This is about 2 percent of the Nation's total annual hazardous materials
shipments. Most radioactive shipments involve small or intermediate quantities of material in relatively small packages.
By comparison, the Complex ships about 6,200 radioactive packages (commercial and classified) between its sites,
annually. This represents less than 0.3 percent of all radioactive shipmentsin the United States.

DOE's unclassified radioactive, HE, and other hazardous materials are transported by commercia carrier (truck, rail, or
air). The hazardous and nonhazardous cargo shipped by commercial carriersto and from each of the alternative sitesis
described in appendix tables G.2-1, G.2-2, and G.2-3. Specia nuclear materials, such as plutonium and HEU in the form
of pits and secondaries included in this assessment, are transported by DOE-owned and -operated safe secure trailers.
The safe secure trailers are vehicles designed specifically for the cargo's safety and security, and the specia nuclear
materials receive continual surveillance and accountability from DOE's Transportation Safeguards Division at
Albuquerque, NM. Shipments by safe secure trailer are accompanied by armed guards and are monitored by a tracking
system. Tritium components are transported by DOE's air cargo contractor.

HE is a nonradioactive, hazardous material. HE shipments must meet the standard shipping criteria established by DOT
(49 CFR Subchapter C) and supplemented by state, local, and DOE regulations. These standards require the shipper to
comply with selecting the proper, authorized packaging for the material; properly certifying what is being shipped;
properly marking, labeling, loading, blocking, and bracing the material; and meeting safety requirements. HE is usually
transported by commercial or Government truck (although DOE contract air shipments are allowed by DOT exemption).

4.10.2.1 Materials Transported Between Existing Sites (No Action)
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Kansas City Plant. KCP produces nonnuclear components for nuclear weapons. These nonnuclear components are
primarily transported from KCP to Pantex and SRS. A limited number of nonnuclear components are also shipped from
KCPto LLNL and LANL for reliability testing. Nonnuclear components are transported by commercial truck.

Lawrence Livermore National Laboratory. LLNL performs nuclear weapons research, development, and testing
(RD&T). LLNL aso maintains a limited capability to fabricate plutonium components (pits), which are transported
between sites by safe secure trailer. Presently, LLNL does not manufacture components for nuclear weapons. A limited
amount of intersite transportation by commercia carriers, to or from LLNL, and the other DOE facilities is currently
conducted to allow for research and testing needs. This transportation activity is unrelated to the direct weapons
production activities.

L os Alamos National Laboratory. LANL performs nuclear weapons RD& T. Similar to LLNL, LANL also maintains a
limited plutonium component (pit) fabrication capability. LANL currently produces and ships some nonnuclear
components for nuclear weapons. Like LLNL, it does send and receive a limited number of weapons components to and
from other DOE facilities by commercial carriers.

Nevada Test Site. NTS maintains the capability to conduct underground nuclear weapons testing and nonnuclear
experiments. Nuclear weapons and fissile components to conduct such tests are transported by safe secure trailer from
LLNL, LANL, and Pantex. Currently, there is no underground nuclear weapons testing. NTS has historically received
LLW by truck from other DOE nuclear weapons sites, such as Pantex, for disposal. LLW isroutinely transported to NTS
from other DOE facilities by certified commercial truck carriersfor disposal. NTS does not currently ship or receive
nuclear weapon components for production, disposition, or testing.

Oak Ridge Reservation. The Y-12 Plant at ORR processes depleted uranium and HEU, and fabricates uranium
components. Y-12 also produces lithium compounds and parts, provides precision machining and specialty subassembly
of structural components, and provides storage for HEU. Y -12 ships secondaries to and receives secondaries from
Pantex. A small number of secondaries are sometimes supplied to and from LLNL and LANL. HEU and secondaries and
cases are transported by safe secure trailer. Other nonfissile components required by Y-12 are typically transported by
commercial truck.

Pantex Plant. Pantex assembles and disassembles nuclear weapon components; performs weapons repair, modification,
and disposal; conducts stockpile evaluation and testing; fabricates HE and nonnuclear components; and provides storage
for plutonium in the form of pits. Fissile components such as pits, secondaries, or nuclear weapons are transported by
safe secure trailer. Tritium reservoirs are transported between Pantex and SRS by air. HE and nonnuclear components are
transported by commercial or Government truck. Pantex receives weapons from the stockpile for disassembly, uranium
components from Y -12, tritium reservoirs from SRS, and nonnuclear components from KCP. Pantex ships nuclear
weapons to the stockpile, uranium components to Y -12, tritium limited-life components to SRS, and LLW to NTS.

Sandia National L aboratories. Nonnuclear components for nuclear weapons systems are designed and engineered at
SNL. SNL currently shipsa limited number of nonnuclear weapons components to Pantex, LLNL, and LANL by
commercia truck.

Savannah River Site. SRS recovers tritium from returned reservoirs, purifies the recovered tritium, and fills and surveys
new and refurbished tritium reservoirs. SRS also stores a limited amount of weapons-grade plutonium. Under its current
tritium recycling mission, SRS ships and receives tritium reservoirs to and from Pantex and DOD sites. Tritium
reservoirs are transported almost exclusively by air. Plutonium is transported by safe secure trailer.

4.10.2.2 Site Transportation I nterfaces for the Transport of Special Nuclear Materials
The existing transportation modes that serve each candidate site and the links to those modes for the intersite transport of

special nuclear materials, weapon components, radioactive waste, and other hazardous materials are summarized in table
4.10.2.2-1.

Although hazardous materials could be transported by rail, truck, air, and barge, the materials discussed in this PEIS
would normally be transported by truck or aircraft. Plutonium and HEU would be transported exclusively by DOE safe

file:///1/Data%20Migration%20T ask/El S-0236-FE| S-01-1996/v1c410-412.htm[6/27/2011 2:04:25 PM]



DOE/EIS-0236, Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

secure trailer. Tritium reservoirs would be transported by DOE contract air carrier. TRU waste and LLW would be
transported by certified commercial truck carriersto licensed or permitted disposal facilities. It is unlikely that there
would be any barge or rail shipments.

Table 4.10.2.2-1 also depicts the relative transportation ratings of the Stockpile Stewardship and Management Program
aternative sites. This table was established using the rating methodology and evaluation procedures established by the
Nuclear Weapons Complex Reconfiguration Site Panel and has been adapted for the stockpile stewardship and
management alternatives.

Table 4.10.2.2-1.-- Transportation Modes and Comparison Ratings for the Candidate Sites

Site Nearest I nterstate Distance to Airport for Cargo Possible Weather Delays-- Overall Level of

Highway (km) Shipments (km) TSS Shipments Transport Service

KCP 5 68l Minimal Good
LLNL 3 61 No Good
LANL 66 177 Yes Satisfactory
NTS 97 105t No Good
ORR 6 50 Minimal Good
Pantex 11 32 Minimal Outstanding
SNL 88 11 Minimal Good
SRS 48 32 Minimal Good

4.10.2.3 Packaging

Plutonium, HEU, and components containing tritium would always be transported in Type B packaging that meets
stringent Nuclear Regulatory Commission (10 CFR) and DOT (49 CFR) requirements. Type B packaging is designed and
tested to retain its containment and shielding propertiesin an accident. Thus, during normal operation, plutonium, HEU,
or tritium-related transportation poses no significant risk to transportation workers or the public. Typical types of
packagings used for stewardship and management materials are shown in table 4.10.2.3-1. Packaging is discussed further
in appendix G.

Table 4.10.2.3-1.-- Types of Packaging for Stewardship and Management Materials

DOT-
DOE-Approved TypeB DOT/NRC- DOT-Approved Approved Strong
Packaging (NRC Approved TypeB TypeA Wood or TypeA Industrial;
Material Performance Criteria) Packaging Metal Box Drum Packaging

Pits X
Secondaries X

Tritium
components

Nonnuclear
components

Transurancic
waste
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Low-level

waste X X

Plutonium X

Highly
enriched X
uranium

High
explosives

NRC - Nuclear Regulatory Commission.
49 CFR Subchapter C; NRC 1992a.

4.10.3 Environmental Consequences

Two kinds of intersite transportation of special nuclear materials are analyzed in this PEIS: the one-time relocation of
strategic reserve materials and the transport of plutonium pits, canned subassemblies, and tritium reservoirs to support
normal operation.

Under No Action, key weapons functions would continue to be performed at existing locations. These functions include
pit storage and weapons A/D at Pantex, HEU storage and secondary and case fabrication at ORR, pit fabrication at
LANL (in limited quantities), and production of tritium components at SRS. The combined annual radiological and
nonradiological impacts from transporting pits, secondaries, and tritium components for normal operation (100 weapons
per year) under No Action is estimated to be 3.33x10-3 fatalities per year (see table 4.10.3-2).

For the stockpile stewardship and management aternatives, the one-time relocation of the plutonium strategic reserve
(pits) from storage at Pantex to storage at NTS and/or the relocation of the HEU strategic reserve secondaries from ORR
to either NTS or Pantex could be required. The impact from transporting these materials was calculated using the
RADTRAN computer code for standardized truckloads of material. The assumed truckloads consisted of 117 kg (256 1bs)
of plutonium per truckload or 54 kg (119 Ibs) of uranium per truckload. The annual impacts from transporting these
materials are shown in table 4.10.3-1.

The transportation in support of normal operation would affect the individual sites as indicated below:
« The nonnuclear fabrication mission could remain at KCP with transportation requirements the same as No Action.
Alternative sites to perform KCP's nonnuclear functions are LLNL, LANL, and SNL (many sites would absorb the
mission).

Table 4.10.3-1.-- Annual Health Impacts from the One-Time Transportation of Strategic Reserve Materials

Option Existing Storage Location Potential Storage Location Total Health Effect?
Relocate pits Pantex NTS 2.66x1073

Rel ocate secondaries ORR NTS 0.0170
Relocate secondaries ORR Pantex 9.06x10°3

« Functions that could be relocated to LLNL are manufacturing secondary and case assemblies, nonnuclear
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components, and HE components. These functions would require the transport of nuclear components between
LLNL and the A/D and/or the consolidated storage site and nonnuclear and HE components between LLNL and
the A/D dite.

« Functions that could be located at LANL would be fabricating pits, secondary and case assemblies, HE
components, and nonnuclear components. These functions would require the transport of nuclear components
between LANL and the A/D and/or the consolidated storage site and nonnuclear and HE components from LANL
to the A/D site.

« NTS could be an alternative site to perform weapons A/D, which includes modifying existing plutonium pits, and
could include storing the strategic reserve of plutonium and HEU. Placing the A/D function at NTS would require
the shipment of weapon components (nuclear, nonnuclear, limited-life, and HE) between NTS and the pit and
secondary and case fabrication, nonnuclear fabrication, HE fabrication, and the tritium recycling locations. It
would also require the shipment of weaponsto and from DOD facilities.

» The secondary and case fabrication mission could remain at ORR with transportation requirements the same as No
Action. The adternative sites to fabricate ORR's fabrication of secondary and case assemblies are LLNL and
LANL.

« The A/D and HE functions or the A/D function aone could remain at Pantex. If the A/D and HE functions
remained, the transportation requirements would be the same as No Action except that the locations might change
for primaries, secondaries, and nonnuclear components. Moving only the HE mission from Pantex would require
shipping HE components and HE waste between Pantex and the new HE site or sites.

« SNL could be an alternative site for location of the majority of nonnuclear fabrication. This function would require
shipping more nonnuclear weapon components to the A/D site.

« Thefunction to fabricate pits could be reestablished at SRS. This would require the transportation of plutonium
components between SRS and the A/D site and/or the plutonium storage site.

The Storage and Disposition PEIS is evaluating alternatives that could possibly move the plutonium strategic reserve
from existing storage at Pantex to either Hanford, Idaho National Engineering Facility (INEL), NTS, ORR, or SRS, and
the HEU strategic reserve from ORR to either Hanford, INEL, NTS, Pantex, or SRS. The one-time transport of materials
to these potential consolidated storage locations is not addressed in this Stockpile Stewardship and Management PEIS.
The impacts from the relocation of the strategic reserve pits from Pantex to NTS and the relocation of the strategic
reserve secondaries from ORR to either NTS or Pantex under stockpile stewardship and management are presented in
table 4.10.3-1. This section evaluates the potential impacts associated with the operational transportation requirements
necessary to support the proposed management alternatives with storage at one of these storage and disposition sites.

Tritium reservoirs would continue to be recycled at SRS; thus, in the future these components would be transported
between the A/D site (NTS or Pantex) and SRS. Tritium reservoirs would be transported by DOE contract air carrier.

If the A/D and HE missions remain collocated at Pantex (No Action), there would be no intersite transportation of HE,
except for small quantities being shipped to LANL and LLNL for testing. If the HE mission isrelocated, or if NTS is
selected as the A/D site, an estimated 150 classified HE component shapes would be transported from either LLNL or
LANL to Pantex, or from LLNL, LANL, or Pantex to NTS. In addition, HE waste material generated from the
disassembly of weapons would be transported from the A/D Facility to the HE fabrication site.

Most of Pantex's shipments of HE material have been surplus material sold to commercial buyers. It is assumed surplus
shipments would continue from a relocated HE mission (see appendix G for a description of HE shipmentsin 1994).
Transporting HE component shapes is estimated to require approximately 12 round-trip shipments per year (the return
leg would transport HE waste). There would be no impacts from normal (accident-free) transportation. The accident risk
from transporting this material would be no greater than that encountered by the public from industry's transport of
similar explosives. The HE accident impacts from transportation are bounded by the risk analyzed and presented in the
facility accident sections.

For the alternatives under consideration, there are eight potential sites which could fabricate nuclear components, store
strategic reserves of plutonium and uranium, recycle tritium, or perform A/D. All possible route combinations between
these sites were evaluated to determine the potential impacts from transporting pits, secondaries, and tritium components
for normal operation. The annual health risk for each potential combination of routes is described in appendix table G.1-
1. Radiological and nonradiological and accident and accident-free risks are included.
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There are 12 possible combinations of the stockpile stewardship and management alternatives for A/D, pit fabrication,
and secondary and case fabrication. For each of these combinations, table 4.10.3-2 gives the annua health impact for the
situation where strategic storage is collocated with the A/D function. In addition, taking into account the other possible
consolidated storage locations considered in the Storage and Disposition Draft PEIS, table 4.10.3-3 gives the highest and
lowest risk determined by the storage location for each possible combination of stockpile stewardship and management
functions. Specific risks for all possible routes, including a breakout of accident and accident-free risks, are presented in
appendix G.

In summary, annual transportation risk to support the activities required by the aternatives considered in this PEIS could
range from 0.0154 to 2.85x10-3 fatalities. More detailed information is presented in appendix G. The route combinations
required to support the alternatives considered in this PEIS are expected to increase upper and lower bound limits as
follows:

« The maximum annual transportation health impact would be 0.0154, or approximately one additional fatality in 65
years. It is projected that this potential upper bound impact would result from the alternative which would require
transporting pits from consolidated storage at Hanford to pit fabrication at SRS, then transporting them to weapons
assembly at NTS; transporting secondaries from Hanford to secondary and case fabrication at ORR, then
transporting them to weapons assembly at NTS; and transporting tritium reservoirs from SRS to weapons assembly
at NTS.

« Itisprojected that the potential minimum annual transportation health impact would be 2.85x10-3 , or
approximately one additional fatality in 351 years. This projected impact would result from selecting the alternative
that would require transporting pits from storage at Pantex to pit fabrication at LANL, then transporting them to
weapons assembly at Pantex; transporting secondaries from Pantex to secondary and case fabrication at LANL,
then transporting them to weapons assembly at Pantex; and transporting tritium reservoirs from SRS to weapons
assembly at Pantex.

Table 4.10.3-2.-- Summary of Annual Transportation Health Risk for Proposed Stockpile Stewar dship and
Management Alternatives

Health Effects3

Alternative P_lt/Secondary and Case Storage Accident Accident- Total
Site Free
No Action Pantex/ORR 257x100  7.64x10%  3.33x10°3
3
Assembly/Diassembly at NTS
Pit Fabrication at LANL
Secondary and case fabrication at NTS/ORR 4.78x10° 1.34x10°3 6.12x103
ORR 3
Secondary and case fabrication at NTS/NTS 3.87x10° 1.02x10°3 4.89x10°3
LANL 3
Secondary and case fabrication at NTS/NTS 3.58x10° 1.08x10°3 4.66x10°3
LLNL 3
Pit Fabrication at SRS
Secondary and case fabrication at NTSORR 7.03x10" 2.03x10°3 0.06x10°3
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ORR

Secondary and case fabrication at
LANL

Secondary and case fabrication at
LLNL

Assembly/Disassembly at Pantex
Pit Fabrication at LANL

Secondary and case fabrication at
ORR

Secondary and case fabrication at
LANL

Secondary and case fabrication at
LLNL

Pit Fabrication at SRS
Secondary and case fabrication at OR

Secondary and case fabrication at
LAN

Secondary and case fabrication at
LLNL

NTS/NTS

NTS/NTS

Pantex/ORR

Pantex/Pantex

Pantex/Pantex

Pantex/ORR

Pantex/Pantex

Pantex/Pantex

3

6.13x10°

3

5.83x10°

3

2.57x10°

2.25x10°

5.92x10°

3.89x10°

3

3.57x10°

3

7.24x10°

3

1.70x10°3

1.77x10°3

7.64x10-4

5.96x10™4

1.71x10°3

1.20x10°3

1.03x10°3

2.15x10°3

7.83x10°3

7.60x10°3

3.33x10734

2.85x10732

7.63x10°3

5.09x10°3

4.60x10°3

9.39x10°3
6

Table 4.10.3-3.-- High and L ow Range of Annual Transportation Health Risk for All Possible Site Combinations

(Strategic Storage L ocated at Any Site)

Highest Risk

Health Effects?

Pit/Secondary
and Case
Alternative Storage Site

Accident
Assembly/Diassembly at NTS
Pit Fabrication at LANL

Secondary  Hanford/Hanford g gg8x10
and case 3

2.84x10°3

Accident-

Total

0.0127

Pit/Secondary

and Case Accident-

Storage Site Accident Free Total

NTSORR 4.78x10° 1.34x10°3 6.12x10°
3 3
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fabrication
at ORR

Secondary ~ SRS/SRS 6.39x10"
and case 3
fabrication

at LANL

Secondary  SRS/SRS 8.16x10°
and case 3
fabrication

at LLNL

Pit Fabrication at SRS

Secondary  Hanford/Hanford 1.19x10°
and case 2
fabrication

a ORR

Secondary  Hanford/Hanford 7.92x10°
and case 3
fabrication

at LANL

Secondary  SRS/SRS 8.00x10"
and case 3
fabrication

at LLNL

Assembly/Diassembly at Pentax
Pit Fabrication at LANL

Secondary  Hanford/Hanford 7.90x10°
and case 3
fabrication

at ORR

Secondary ~ SRS/SRS 5.58x10"
and case 3
fabrication

at LANL

Secondary ~ SRS/SRS 9.33x10"
and case 3
fabrication

at LLNL

Pit Fabrication at SRS

Secondary  Hanford/Hanford g 44x10°
and case 3
fabrication

at ORR

Secondary  Hanford/Hanford g g4x10°

1.85x10°3

2.44x10°3

3.49x10°3

2.23x10°3

2.39x10°3

2.28x10°3

1.64x103

2.74x10°3

2.85x10°3

1.90x10°3

8.24x10

0.0106

0.01548

0.0102

0.0104

0.0102

7.22x10°

3

0.0121

0.0123

8.54x10

Pantex/Pantex

NTS/NTS

ORR/ORR

Pantex/Pantex

NTS/NTS

Pantex/ORR

Pantex/Pantex

NTS/NTS

ORR/ORR

Pantex/Pantex
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3.06x10°
3

3.58x10°
3

5.55x10°
3

4.84x10°
3

5.83x10°

2.57xX10°
3

2.25x10°
3

4.76x10°
3

3.10x10°

3.57x10°

8.06x10™4

1.08x103

1.61x103

1.37x103

1.77x103

7.64x10°4

5.96x10™4

1.39x10°3

9.67x10™4

1.03x10°3

3.87x10°
3

4.66x10°
3

7.16x10°
3

6.21x10°
3

7.60x10

3.33x10°
3

2.85x10°
39

6.15x10°
3

4.07x10°

4.60x10
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and case 3 3 3 3
fabrication
at LANL

Secondary  SRSSRS 8.71x100 259x103 00113  NTSINTS 6.54x10° 1.96x103 8.5x10°3
and case 3 3

fabrication

at LLNL

4.11 Next Generation Stockpile Stewardship Facilities

DOE recognizes that to be viable, its Stockpile Stewardship and Management Program must change over time to be
responsive to national needs and the results of current research and evaluation activities. Accordingly, all facilities
needed to fully implement the stockpile stewardship program over time cannot be fully identified at present. DOE has
done some preliminary conceptua planning and research associated with the next generation of stockpile stewardship
facilities, but is not yet able to define the facilities and/or their requirements sufficiently for decisionmaking. However,
these next generation facilities can be defined in general terms at this time based on existing operating or proposed
facilities such that broad environmental impacts can be discussed. These general impacts from construction and
operation of such facilities are presented so that any significant cumulative environmental impacts that might be related
to the ultimate science-based stockpile stewardship program can be identified in this PEIS and considered in the PEIS
Record of Decision (ROD). At this time DOE has identified four potential facilities as next generation facilities for
science-based stockpile stewardship: Advanced Hydrotest Facility (AHF), Advanced Radiation Source (ARS [X-1]), the
Jupiter Facility, and High Explosive Pulsed Power Facility (HEPPF). The following section provides a broad description
of what these proposed future facilities might look like and the types of environmental impacts associated with their
construction and operation. In the future, DOE may choose to drop these concepts, expand upon them, or add to them.
Any proposals would be subject to NEPA review prior to any decision to implement them.

Advanced Hydrotest Facility. AHF would be the next generation hydrodynamic test facility following the DARHT
Facility at LANL. The AHF would be an improved radiographic facility that would provide for imaging on more than
two axes, each with multiple time frames, though the number of axes and time framesis still subject to requirements
definition and design evolution. The facility would be used to better reveal the evolution of weapon primaries implosion
symmetry and boost-cavity shape under normal conditions and in accident scenarios. Due to the nature of the dynamic
experiments and hydrodynamic testing to be conducted with the facility, AHF would probably be considered for location
at NTS and LANL only.

At this point, the feasibility and definition of an AHF is still insufficiently determined for DOE to propose such a facility
or adequately analyze it for the purposes of NEPA. For example, performance requirements and specifications for such a
facility (i.e., determination of what capabilities should be required of an AHF for assessment of stockpile aging and
related effects, beyond those of DARHT) have not been fully established. In addition, the type of technology to provide
the basis for the facility has not been determined, and concepts for the resultant physical plant accordingly would vary
significantly. Three basic technology approaches are currently being examined. These include linear induction
accelerators of atype similar to that in the baseline DARHT Facility design (DOE/EIS-0228), an inductive-adder pul sed-
power technology based on technology now in use for other purposes at SNL and elsewhere, and high-energy proton
accelerators similar to technology in use at LANSCE and a number of facilities in the U.S. and internationally. The first
two are different approaches to accelerating a high-current burst of electrons, which when stopped in a dense target
produce x-rays for radiography. This is the approach used in the existing PHERMEX (LANL) and FXR (LLNL)
facilities, and which will be used in DARHT. The third approach would use bursts of very energetic (approximately 20
billion-€electron-volt) protons, magnetic lenses, and particle detectors to produce the radiographic image. These
technologies still require development and validation.

Itislikely that an AHF would require new building construction and considerable infrastructure (i.e., facilities,
equipment, and personnel) in support of test events. Existing infrastructure at LANL or NTS might be used to the extent
practical. The construction and operational requirements for AHF might be greater than that of the DARHT Facility. The
impacts associated with construction and operation of facilities based on the different technology approaches could be
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significantly different. For example, the acreage required could be comparable to or somewhat larger than the 3.1 ha (9
acres) of land resources required for DARHT, but use of proton radiography could require an accelerator comparable in
scale to the kilometer-long LANSCE or to other large accelerators operated by DOE. Based on information on the
DARHT Facility, it is estimated that over 250 additional workers would be required for construction and operation of
AHF. Construction and operation of AHF is not anticipated to use large quantities of water. New construction activities
would be expected to result in an increase in short-term air emissions. Operation of AHF would be expected to have a
minimal impact on the air quality considering the impacts projected for DARHT operations. AHF would not be expected
to impact existing community infrastructure or services in the area; however, depending on the specific design, a proton
accelerator could require significant electrical power resources. Waste volumes would not be expected to increase
substantially over existing operations at LANL. Waste management associated with dynamic experiments with plutonium
at NTS could require additional infrastructure.

To the extent the potential environmental impacts of an AHF can be forecast at this time, a significant part of the public
and worker exposures and impacts due to normal operation of AHF would be those related to the conduct of
hydrodynamic tests and dynamic experiments at the facility. While the impacts are inherently site-dependent, the
hydrodynamic tests and dynamic experiments themselves can be anticipated to be similar to such activities as analyzed
at DARHT in the DARHT Facility EIS (DOE/EIS-0228); therefore the DARHT Facility impacts are summarized here for
reference. Population-based impacts may be expected to be lower at NTS. The normal radiological impacts of the
DARHT Facility to the annual collective dose to the population residing within 80 km (50 mi) would be expected to be
0.57 person-rem. Latent cancer fatalities at this dose would not be expected. The maximum annual dose to any nearby

resident would be about 2x10-2rem with a corresponding latent cancer fatality of 1x10°8 . The average annual dose to
individual workers would probably not exceed 0.02 rem with a corresponding maximum probability of latent cancer
fatality of 8x10-6 . Routine exposure to chemicalsis expected to be low. The likelihood of a severe facility accident
occurring would be very small. The population dose resulting from acute accidental release in the bounding facility
accident, accidental uncontained detonation of a plutonium-containing assembly, evaluated on a what-if basis (related
DOE safety studies indicate a probability of lessthan 10-6 per year), would be expected to range from 9,000 to 24,000
person-rem in the maximally exposed sector, based on 50th or 95th percentile atmospheric dispersion factors,
respectively. Five to twelve latent cancer fatalities would [not] be expected from this dose. Population dose from acute
accidental plutonium release from a containment breach was estimated to range from 210 to 560 person-rem, for which
no latent cancer fatalities would be expected. For workers, the likelihood of a severe accident occurring and resulting in
death would be minimized by a comprehensive training program and an explosives safety program.

Advanced Radiation Source (X-1) and Jupiter Facility. ARS (X-1) would be an advanced pul sed-power x-ray source that
would provide enhanced capabilities in the areas of weapons physics, radiation science effects, and pul sed- power
technology. SNL would be a principal candidate site because of its extensive expertise in this weapon physics and
radiation effects technology and because the ARS (X-1) could probably utilize existing infrastructure associated with the
Saturn Facility and Technical ArealV. The ARS (X-1) would likely require new building construction. The Saturn
Facility accelerator is used as a nuclear weapon effects and weapon physics ssmulator with a large area and intense
source of radiation. The Saturn Facility accelerator is designed to generate bremsstrahlung, x rays, and other
electromagnetic radiation.

New construction activities for ARS (X-1) would be expected to result in an increase in short-term air emissions. The
construction and operational requirements for the ARS (X-1) would be similar to those of the existing Saturn Facility.
Operation of ARS (X-1) would be expected to have a minimal impact on the air quality of Albuquerque and the
surrounding region considering the impacts resulting from operating the Saturn Facility. Based on Saturn Facility
information, it is estimated that additional workers would be required for construction and operation of ARS (X-1).
However, they would not be expected to impact existing community infrastructure or services in the area. Waste volumes
would not increase substantially over existing operations. No radioactive materials would be expected to be produced or
released from ARS (X-1). Materials handling and disposal of other wastes would serve to minimize the pollution and/or
contamination risks.

Based on operation of the Saturn Facility, no significant risk to the public health and safety or to the environment would
be expected from operation of ARS (X-1). Offsite impacts to the environment would be expected to be negligible or
nonexistent. Onsite personnel exposures would be expected to be below 0.1 rem/yr and site boundary annual exposure
would most likely be undetectable. Employee risk from industrial accidents during operation of ARS (X-1) would be
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identified and reduced to a level that is as low as reasonably achievable for the facility.

The Jupiter Facility would be a next generation facility well beyond ARS (X-1). It is not expected to have any significant
or unusua environmental impacts based on the similar types of experiments and technology involved.

High Explosives Pulsed Power Facility. HEPPF, a potential next-generation facility, would be a possible follow-on HE
firing site, configured specialy for HE-driven pulsed power experiments, beyond the existing capabilitiesin the Complex
to support such experiments. These experiments would, for example, study physics related to weapons secondary at
shock pressures and velocities approaching those of actual weapon conditions.

DOE has pursued the application of electrical pulsed power on the microsecond time scale to weapons research since the
1960s. This R&D program has involved HE pulsed-power generators of various types, which have been used at existing
HE firing sites in the Complex, in addition to fixed-facility capacitor banks such as Pegasus Il at LANL and the
proposed Atlas Facility. HE generators are used to explore higher energy (higher current) frontiers than may be available
in existing fixed facilities without major capital investment, albeit at a relatively low data rate, and capacitor banks
provide repeatable (and indoor) experimental facilities with higher data rates, for broad experimental use. These activities
are programmatically complementary aspects of R&D (appendix K considers reliance on explosive-driven pul sed-power
experiments and discusses why this is not a reasonable alternative to Atlas). Ongoing HE pulsed-power experiments are
conducted for pulsed-power technology R& D, for weapons stockpile stewardship applications, and for unclassified
scientific collaborations including those with Russian and other foreign scientists.

A variety of HE pulsed-power generator types are used in experiments. These generators are one-time-use assemblies of
HE and metal and other components (commonly copper, structural materials such as aluminum, steel, and plastic, and
possibly other materials depending on the experiment). When detonated, the explosive motion of the assemblies acts as
an electrical generator to produce a large current, which is delivered to an experimental configuration. High magnetic
fields result from the current pulse. In principle, such experiments can be performed at any appropriately equipped firing
location, of which there are many in routine use at the DOE stockpile stewardship sites, within environmental limits and
the structural design limits of the individual firing site. However, some HE firing sites (e.g., at TA-39 at LANL) have
been specially configured to support these HE pulsed-power experiments; a principal firing site at TA-39 has within its
bunker a capacitor bank to provide the seed electrical current for the HE pulsed-power generators. Currently, most of the
largest-scale HE pulsed-power experiments in the United States are conducted at this LANL location. The highest-
current generator design presently in routine use in the United States is called Procyon, and is about 3 m (10 ft) in length.
Impacts of these ongoing R&D activities are included in the cumulative impacts for the No Action alternative in this
PEIS.

HEPPF, as conceptualized, would be specially designed to support HE pul sed-power experiments of larger scale and of
greater complexity in support of the stockpile stewardship mission: for example, to support generators using much larger
explosive charges, which though not yet fully demonstrated for experiments, could produce higher pressuresin larger
masses and volumes than can be accessed at the LANL site. HEPPF would probably be sited at NTS because of the
amount of HE and because an existing infrastructure is already available. Since the idea of a new HEPPF was first
conceived some years ago, Big Explosives Experimental Facility (BEEF) has been separately developed as a firing site at
NTS, based on refurbished bunkers originally developed for atmospheric nuclear tests. Although BEEF does not have
specially configured HE pulsed power like the principal LANL firing site, in its current configuration BEEF is suitable
for a variety of HE experiments, including many pulsed-power technology experiments. Experiments related to such
purposes have been part of recent qualification tests. Therefore it may be possible to make modifications to BEEF when
the need for and definition of such modificationsis clear, to satisfy any future need for a new HEPPF.

BEEF islocated in north-central Area 4 of Yucca Flat. BEEF comprises Bunkers 4-300 and 4-480, which house modern
test equipment for use during detonations of very large, conventional HE charges and devices. Bunker 4-300 contains the
control room, the laser room, and the utility room. The control and utility rooms were modified to house the diagnostic
and firing control electronics, digitizers, electronic recording equipment, and other electronic equipment necessary for
hydrodynamic and pulsed power experiments. The laser room was modified to accommodate a pulsed Ruby laser for
image-converter camera illumination and a laser for multibeam Fabry-Perot velocimetry. Bunker 4-480 is designed to
contain up to five helium or nitrogen-gas-driven rotating-mirror framing cameras and five optical ports with access to the
gravel firing pad. The area surrounding the bunkers is graded with new earthen berms which provide blast protection,
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shield from radiation, and serve as a downrange projectile stop.

BEEF contains a firing table approximately 20x20 m (66x66 ft), consisting of pea gravel 1.8 m (6 ft) to 2.4 m (8 ft)
deep, within the graded area west of the bunkers. Three large steel cylinders (3 m [10 ft] in diameter and 6 m [20 ft]
long) are placed outside the bunkers near the firing pad to house 2.3-million-electron volt Febetron x-ray sources for
high-energy x-ray radiography. As at other firing sites, among the HE experiments that can be performed at BEEF are
pulsed- power-generating experiments. The facility has the capability to support many of the sophisticated diagnostic
techniques needed for the evaluation of hydrodynamic and pulsed-power experiments containing large amounts of HE.
Analysis of the impacts of operating the existing BEEF for explosive experiments, including those that involve pul sed-
power technology, isincorporated in the NTS EIS (DOE/EIS 0243). These impacts are aso included in cumulative
impacts for the No Action aternative in this PEIS.

Should a need for HEPPF be determined, existing infrastructure at NTS would be used, to the extent practical, to
develop the facility. Definition of the required modifications and additions is not yet mature enough to support
environmental analysis in this PEIS. However, modifications to BEEF could include construction of additional
bunker/shelter space near the firing location. The additional bunker space could be reinforced concrete construction,
buried or earth covered in a manner virtually identical to Bunkers 4-300 and 4-480. In addition, future experiments
conducted at HEPPF may require recording of a large number (severa hundred) of channels of electronic and optical
data. An expanded, suitably sheltered recording station also may be required. Additional shelters and blast-shields may
be temporary or permanent and constructed of native soil to form earth berms or steel and sandbags to form structures.
Upgrading construction activities would be expected to result in an increase in short-term air emissions.

Additional workers would be required for construction; however, for operation, the number of workers would be
expected to be similar to that of BEEF. Operation of HEPPF would be expected to have minimal impact on the air
quality of Clark County and the surrounding region considering the impacts projected for BEEF operations. HEPPF
would not be expected to impact existing community infrastructure or servicesin the area.

Based on the operation of BEEF as analyzed in the NTS EIS, no significant risk to workers, to the public health and
safety, or to the environment would be expected for HEPPF. Offsite impacts to the environment would be expected to be
negligible or nonexistent.

4.12 Environmental I mpacts of Underground Nuclear Testing

The last underground nuclear test was conducted in the United States in 1992. Since then, the Nation has been observing
a moratorium on underground nuclear testing while pursuing a Comprehensive Test Ban Treaty (CTBT). On August 11,
1995, the President announced that, "one of my Administration's highest prioritiesis to negotiate a Comprehensive Test
Ban Treaty to reduce the danger posed by nuclear weapons proliferation.” In this announcement, the President also stated
that he would seek a "zero-yield" CTBT, which would "ban any nuclear weapon test explosion or any other nuclear
explosion immediately upon entry into force." The President declared his commitment "to do everything possible to
conclude the Comprehensive Test Ban Treaty negotiations as soon as possible so that a treaty can be signed next year."

As part of this announcement, the President also stated that he had been assured "that we can meet the challenge of
maintaining our nuclear deterrent under a Comprehensive Test Ban Treaty through a science-based Stockpile
Stewardship Program without nuclear testing." However, the President cautioned that, "while | am optimistic that the
Stockpile Stewardship Program will be successful, as President | cannot dismiss the possibility, however unlikely, that
the program will fall short of its objectives." The President went on further to say that, "In the event that | were informed
by the Secretary of Defense and Secretary of Energy...that a high level of confidence in the safety or reliability of a
nuclear weapons type which the two Secretaries consider to be critical to our nuclear deterrent could no longer be
certified, | would be prepared, in consultation with Congress, to exercise our “supreme national interests rights under the
Comprehensive Test Ban Treaty in order to conduct whatever testing might be required.”

One of the primary purposes of the Stockpile Stewardship and Management PEIS is to evaluate ways of maintaining a
continued safe and reliable nuclear deterrent in the absence of nuclear testing. Thus, the proposal described in chapter 3
of this PEIS does not include nuclear testing. However, because it is possible--although not probable--that under the
CTBT the United States might one day exercise its "supreme national interests" rights to conduct underground nuclear
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testing to certify the safety and reliability of its nuclear weapons, the following programmatic evaluation of the
environmental impacts of underground nuclear testing at NTS is provided. More detailed information on the
environmental impacts of underground nuclear testing is contained in the Environmental |mpact Statement for the
Nevada Test Ste and Off-site Locations in the Sate of Nevada (DOE/EIS 0243, 1996).

The various steps involved in conducting an underground nuclear test are summarized below to provide an overview to
the reader, and to aid in understanding the potential environmental impacts associated with underground nuclear testing.
(For other descriptions of the testing process, see NT USGS 1994a; OTA 19894). Variations to this general description

will occur based on which national laboratories performs the weapon emplacement and testing.

In recent years, emplacement holes were drilled using mud or detergent and water and a dual-string reverse-
circulation method. This method replaced the conventional circulation method that used bentonite or sepiolite mud.
Steel casing isinstalled and extends 9 to 30 m (30 to 98 ft) from the surface. If the test point is below the static
water level, aliner isalso installed in the bottom of the emplacement hole, and the emplacement hole is dewatered.
Otherwise, no liner isinstalled. Cement grout is placed around the casing and liner.

Each test includes a test rack made of steel that is used to support the nuclear device and the various instruments
and detectors used to measure test results. Typically, racks are more than 30 m (98 ft) in height and include from 2
to as many as 20 line-of-sight pipes, each with a window of a composition compatible with the desired
measurement. The rack sits on top of a steel canister that contains the nuclear device.

The canister is often lined with a mixture of boron and polyethylene. Large quantities of polyethylene are used on
the racks. Other organic materials used include polyvinyl chloride, TeflonTM, polystyrene, phenolic, and neoprene.
Complex fluorescing compounds and laser dyes are used as part of some detectors. Typically, tens of tons of lead
are used to shield both the canister and the rack. Copper is used for wiring and other purposes. Beryllium, nickel,
and zinc may be present in small quantities in detector packages. Arsenic, chromium, cadmium, osmium, and
thallium have been used in rare instances. Other commonly used metals include tungsten, tantalum, stainless steel
(iron, chromium, and nickel), and auminum.

Each test device contains nuclear materials, such as uranium, plutonium, tritium, lithium, and structural materials,
such as steel, aluminum, beryllium, and gold. Radiochemical detectors (for example, yttrium, zirconium, thulium,
and lutetium) and tracers (isotopes of uranium, plutonium, americium, or curium) are also used. The detectors and
tracers are generally less than 100-g (3.5-0z) quantities.

Magnetite powder is poured downhole to cover the sides and top of the rack. This naturally occurring mineral
contains thorium and a variety of other impurities. Stemming materials are used to prevent the escape of
radioactivity from the device upwards in the emplacement hole. Stemming materials consist of layers of coarse
gravel with layers of fine gravel, sand, or bentonite. The gravel and sand are native materials. Two or more plugs
made of two-part epoxy, coal-tar epoxy, sanded gypsum concrete, or sanded gypsum aggregate are placed in the
hole, well above the cavity formed by the detonation, and remain intact after the test.

Asshownin figure 4.12-1, Stage |, the explosion initially creates a nearly spherical cavity filled with gases that are
formed by atomization and vaporization of materials from the explosive device and its immediate surroundings.
The molten cavity walls subsequently flow down to form a puddie that is vitrified as a result of quenching during
condensation of the cavity gases as the cavity cools (Stage I1). As gas pressure decreases, the rock above the cavity
generaly fallsinto the cavity with rubble (Stage 111); this chimney-forming process may proceed upward all the
way to the surface to form a crater, or it may stop at some intermediate point (Stage 1V). Vaporized materia is
condensed and incorporated into molten rock or escapes into the chimney rubble where it may condense on solid
rock. Volatile elements or materials tend to be enriched in the rubble zone, whereas refractory materials tend to
remain in the puddle glass.

The melt zone created by the nuclear test incorporates a mass (expressed in tons) of the same order of magnitude
as the device yield (expressed in tons); the zone would extend well beyond the top of a 30-m (98-ft) rack if the
yield was about 100 kt or more. In every test with a significant nuclear-energy release, the entire deviceis
atomized and mixed with a relatively large quantity of rock.

Reentry holes are typically drilled at an angle directed to intercept the test debris and puddle glass near its center.
A profile of the radioactive material aong the hole is measured with a downhole Geiger counter, and then samples
of the puddle glass are collected using a sidewall sampler. The drilling procedure uses drilling mud with various
additives, and a significant fraction of the mud is generally lost downhole into the highly permeable structure of
the rubble created by the test. LLNL uses air foam for the upper part of the drill-back hole and drilling mud for the
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lower part of the hole.

The consequences of underground testing on the environment of the NTS can be evaluated on the basis of past testing
actions. Through 1992, there have been 928 announced nuclear detonations on the NTS; 828 of these tests were
underground tests. In general, the effects of underground testing that have occurred in the past, and those to be
anticipated in the future, include impacts to land, geology, water resources, biotic, air quality, radiological and human
health, and transportation. Each of these resource areasis discussed below.

Land. As shown in figure 4.12-2, underground nuclear testing would likely be conducted in the Y ucca Flats, Painted
Mesa, or Rainer Mesa Areas that are designated as the Nuclear Test Zone. Including a buffer zone, each underground
nuclear test requires approximately 16 ha (40 acres). Approximately 5 ha (12 acres) of surface geologic media are
disturbed in each underground nuclear test in Y ucca Flat (Data Sheets, 1995). Radii of cavitiesat NTS range up to about
50 m (160 ft), and rubble chimneys range from up to about 50 m (160 ft) to about 350 m (1,150 ft) high (NT LLNL
1976a).

Because the land designated as the Nuclear Test Zone encompasses several hundred thousand hectares, the amount of
potentially affected land would be a relatively small percentage (less than 1 percent). Additionally, underground testing
would be a compatible use of the land; therefore, a change in land-use designation would not be required.

The formation of underground cavities and subsidence craters, as a result of underground testing, represent an
unavoidable impact on the land in the vicinity of the planned tests. However, there are already hundreds of such cavities
and craterson NTS.

Geology. Potential impacts on geological resources include fault reactivation and associated seismicity induced by
underground testing of nuclear devices, offsite disturbances, and onsite radiological contamination of geological media.
Fault reactivation from testing of nuclear devices disturbs subsurface and surface geologic media, which is potentially
significant in terms of resultant limitations on land use or resultant changes in surface and subsurface water movement.
Ground-motion studies have played a large role in the weapons testing program. SNL has developed a program for
recording surface and subsurface motions resulting from underground nuclear explosions (SNL 1979a; SNL 1982b).
There are several factors that influence the level and duration of ground motion from underground explosions, including
yield of the device; ground-coupling at the source of explosion, which is a function of depth of the device, local geology,
and stratigraphy; geological complexity along the transmission path; and the topography and geology at the location
receiving ground motion. There is always some variation or unknown associated with estimating these factors; but,
because of the long history of conducting weapon tests, the effects are reasonably predictable.

Theyield or size of underground nuclear explosions is limited by the Limited Test Ban Treaty to a maximum HE
equivalent of 150 kt. For the purposes of this evaluation, all future weapons testing is assumed to occur under this
limitation. Historically, most underground nuclear testing has been conducted in the Paihute Mesa and Y ucca Flat areas.
Because geologic structure may differ considerably among the testing areas, effects of tests in the unused areas are
uncertain. Nevertheless, the geographic areas for testing and the yield limits can be used to estimate ground-motion
effects from future weapons tests.

Ground-motion hazards can result from the underground nuclear explosion and secondary seismic effects. Because of the
rather complete recording of ground motions emanating from NTS activities, the effects of the weapons testing program
are predictable, and damage effects have been documented. Communities within about 48 km (30 mi) of testing areas
that could be most affected by ground motion from underground nuclear explosions are Beatty, Amargosa Valley, and
Indian Springs. The closest potential testing areas for these communities are 31 to 40 km (19 to 25 mi) away. Table 4.12-
lisatabulation of peak horizontal ground-motions for 150-kiloton tests at 31 km (19 mi) away, using regressions
developed by Long (NT SNL 1986a). Peak ground acceleration, velocity, and displacement were computed at the 50th
and 84th percentiles of the log-normal distributions given by Long (NT SNL 19864) for rock and alluvium recording
geology at 31 km (19 mi) for 150 kt tests. Expected peak ground accelerations are well below 0.05, which is the
acceleration where slight damage might occur in typical buildings less than severa storiesin height.

Table 4.12-1.-- Predicted (50th and 84th Percentiles) Peak Ground Motions at L ocalities 31 Kilometers (19 Miles)
from Underground Testing Areas
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Acceleration (g's)l2  Velocity (m/sec)ld Displacement (cm)12
Distance (km) Yield (kt)2 50 Percent 84 Percent 50 Percent 84 Percent 50 Percent 84 Percent

Rock 31 150 0.012 0.029 0.009 0.021 0.23 0.5
Alluvium 31 150 0.009 0.016 0.009 0.018 0.28 0.61

Data pertaining to offsite damage support conclusions based on expected motion. Since the Threshold Test Ban Treaty,
only a few reports of damage to local communities occur each year, and these are of a very minor nature. Beyond about
48 km (30 mi), structures would have to be higher than several storiestall before they would be affected. The closest
location where structures of that height are located isin Las Vegas. A smaller number of similar complaints have been
recorded from people in Las Vegas high-rise structures.

Several Nye County mines are located in the testing vicinity, but all are at a distance greater than 40 km (25 mi) from the
closest potential testing area. Because the distances from these mines to the underground nuclear explosions are
approximately the same as, or greater than, the distances for communities, damage to structures in the mines is not
expected. In investigations of earthquake effects to mines (Owen 19814), there are very few reports of damage. Surveys
of minesin the vicinity of NTS by Owen and Scholl further support these findings (NT ERDA 1977a).

In addition to direct ground motion effects of underground nuclear explosions, thereis also a potential hazard from
secondary seismic effects. Secondary effects are associated with co-seismic strain release attributed to release of tectonic
strain, aftershocks that can be associated with tectonic strain release, and events associated with the collapse of cavities
created by the underground nuclear explosions. Beyond 5 to 10 km (3 to 6 mi) of even the largest, pre-Limited Test Ban
Treaty underground nuclear explosion (greater than 1 megaton), there was no evidence of significant secondary seismic
effects associated with testing, and in no case has the magnitude of an aftershock been larger than the magnitude of the
underground nuclear explosion (NT SNL 1986b).

Underground conventional HE, hydrodynamic, and hydronuclear experiments would produce some of the physical
effects on geologic media and processes associated with underground tests of nuclear devices (e.g., compression and
fracturing). These effects are anticipated to be significant and irrevocable although small in relation to the effects of
detonation of nuclear devices.

In addition to the direct effect on geologic media and processes of detonating nuclear and other devices, preparation for
such tests also disturbs geologic media. Disturbances include any associated infrastructure, excavated tunnels, and an
inventory of deep boreholes up to 3.6 m (11.8 ft) in diameter for detonation of nuclear devices. Geologic media
excavated in tunnels, boreholes, and borrow pits are considered to be permanently lost. Excavation of tunnels and any
testing conducted in those tunnels potentially could impact slope stability.

During an underground detonation, large quantities of neutrons are released. Naturally occurring materials in the host
rock, such asiron, lead, and zinc, capture some of these neutrons. The result is the formation of unstable radioactive
nuclei. The majority of atoms in the host rock occur in a stable form; the activation products that are generated are
considered part of the total release from a test. Radioisotope contamination might extend up to five cavity radii from the
point of detonation where radioactivity has been released into the geologic media. However, most of the radioactive
materials that are created during an underground nuclear explosion are expected to be trapped within a pocket of
resolidified rock melt in the explosion cavity. Radioactive noble gases and tritium may be released to the surface by
gradual seepage from the cavities and by escape of gases during sampling operations. The effects of subsidence and the
confined radioactivity on the environment will persist for many years.

Water Resources. Because underground nuclear testing does not utilize any significant amount of groundwater, it is
unlikely that there would be any potential to impact groundwater availability. However, as an unavoidable consequence
of underground nuclear testing, the quality of the groundwater under some portions of NTS has been affected. If any
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underground tests were to be detonated under or near the water table, additional impacts to water quality could be
expected.

The effects of underground testing have been well documented (NT LLNL 1976a), and the hazardous materials
associated with testing have been detailed by Bryant (NT DOE 1996c¢). The potential for a given test event to result in
groundwater contamination is a function of the yield of the test device and its location relative to the water table.

The types of contaminants related to active testing include four major categories of radionuclides and hazardous
substances: source term and fission products, activation products, stemming material, and ancillary operations that use
radioactive or hazardous substances. The exact quantity of substances that are released during a given test is unknown,
but can be approximated based upon the similarity in materials used and in the overall testing procedures.

Information concerning releases from atest is summarized in Borg et. al. (NT LLNL 19764) and Glasstone (DOD
1962a). The source term that is released during a test includes the original nuclear material that did not undergo reaction
during detonation. The fission products are those direct products generated as a consequence of the detonation. About 80
different fission products result from the fission of a given nuclear detonation, and about 200 different isotopes of 36
elements can be formed through their decay into a complex mixture of daughter products. There are also 3 specific
source-term radionuclides (tritium, plutonium, and uranium) and 24 specific fission products that result from a typical
nuclear test. The estimated total release of fission and source-term radionuclides and activation products is 804,500
curies per kiloton.

Another source of contamination from underground testing is from the use of stemming materials. For most tests,
significant quantities of nonradioactive materials are emplaced underground, along with the nuclear device, and are
collectively termed stemming materials. For atypical test, at least 59,000 kg (130,000 Ib) of rack and stemming materials
are placed underground (NT DOE 1996c¢). Lead is by far the major hazardous constituent at about 450 kg (1,000 |b) per
test. Small quantities (less than 0.5 kg [1 Ib] each) of arsenic, beryllium, naphthalene, and zinc are also commonly
present in the stemming materials.

Because test yields and the location and proximity to the water table of any tests that might be conducted have not been
defined, it is not possible to estimate the total potential releases to the groundwater. If any tests are conducted in or near
the water table, then significant releases to the groundwater are to be expected. If any tests are conducted in or near the
water table, then significant releases of radionuclides and hazardous materials into the near test environment are to be
expected. Tests conducted well above the water table would release significant quantities of radionuclides and hazardous
materials into the unsaturated zone. Some downward migration of these contaminants might occur and might have the
potential to contaminate the underlying groundwater.

The ancillary operations related to testing are primarily surface based and have little potential for groundwater
contamination. Minor quantities of drilling fluids or lost circulation materials might be introduced into the near-water-
table environment during test hole drilling and postshot drill-back operations. Any contamination that results from these
activities would be considered inconsequential compared to the releases from the actua test.

It is difficult to predict the significance of the releases from underground testing on the water resources of NTS. Perhaps
the best gauge can be made based upon the results of past testing activities. There have been 111 tests conducted under
the water table and 124 tests where the lower shot cavity was under, or within 75 m (250 ft) of the water table. The
combined yield of the tests conducted under the water table and tests with cavities that extended below the water table
was 28 megatons.

The results of the Long Term Hydrology Monitoring Program and research into tritium migration have found that the
migration of radionuclides beyond the near test environment is rare. Instances have been found where radionuclides have
moved through fracture injection at the time of the test (NT DOE 1996¢). Tritium migration via groundwater flow has
been confirmed, but in the more than 30 years that underground testing has been done, no offsite releases of tritium in the
groundwater have been detected.

Underground testing would be expected to have a significant impact on groundwater quality only if the testing is

conducted in, or near, the water table. In this event, large scale contamination of the near-test groundwater resources
could occur. However, because of the conditions at NTS (low hydraulic conductivities, high absorption geologic media,
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and dlight hydraulic gradients), it is not considered likely that any significant impacts would occur in areas downgradient
of the underground testing locations.

Biotic Resources. Because DOE has aready prepared sufficient sites to handle numerous underground tests, no new
impacts on biological resources would arise from preparation for these tests. A subsidence crater would be created by the
underground test of the nuclear device. Because this crater would form in the area disturbed during site preparation for
the test, no new loss of habitat would occur. Underground testing might impact individuals of recreational important
species, such as waterfowl and doves, and candidate species of bats and birds, as they would be exposed to drilling fluid
in drilling sumps constructed during postshot operations. Exposure to drilling fluid additives might increase these
organisms' probability of drowning (NT DOE 1996¢). The impact would not be large enough to decrease offsite
recreational opportunities.

Hazardous or radioactive materia releases could cause the mortality of plants and animals over tens or hundreds of
hectares (NT DOE 1996c¢). This could have a significant impact on the viability of rare plants found in the northern half
of NTS. However, because past aboveground tests and vented underground tests have not caused the expiration of any
species from NTS, it isunlikely that future accidental venting would have that effect.

Because nuclear tests are conducted north of the range of the desert tortoise and because these tests normally are
conducted when the wind is blowing to the north or northeast, accidental venting should not impact this threatened
species (DOD 1977a; NT DOE 1995i). Additional releases of tritium into the aquifer from the underground nuclear test
would not likely increase the impact to threatened and endangered species located at Devils Hole National Monument or
Ash Meadows National Wildlife Refuge, given the short half-life of tritium and the slow rate of water exchange between
the nuclear test sites and those springs (GTI 1995a; NT LLNL 1976a). Transportation to study sites would be infrequent
enough as to not significantly increase the impact of this program on biological resources.

Air Quality. The average, annual fugitive dust emission rate (PM 1), including various drilling and construction activities,

isabout 1,290t (1,422 tons). These emissions represent 0.16 percent of the total Nye County fugitive emissions. Fugitive
dust calculations assume a 50-percent reduction as a result of watering the sites. As construction activities are only
expected to occur on a short-term basis, long-term air quality impacts are not expected. Nevada Administrative Code
445B.365 regulates fugitive dust from surface disturbance of 2 ha (5 acres) or more. DOE has current Operating Permit
2743, which expires March 1998, for variable disturbance of land at NTS. If any radioactive noble gases and tritium
were released to the surface by gradual seepage from the cavities or by escape during sampling operations, such releases
are expected to be so small that impacts would be negligible.

Radiological and Human Health. Potential exposures of workers are possible during the tests conducted as part of the
underground nuclear testing. The human health effects due to these exposures are based on an average annual dose
reported in the NTS Site-Wide EIS (DOE/EIS 0243), with the results included in table 4.12-2.

Potential accidental releases from underground nuclear weapons testing were determined based on historical information
from past testing at the site. These effects are also included in table 4.12-2.

Should DOE be directed by the President to conduct underground nuclear-yield testing under Alternative 1 of the NTS
Site-Wide EIS, the probability of a single latent cancer fatality in the offsite population being caused as a result of
radiological accidents over the 10 years evaluated by the EIS would be about 0.0055 (about one in 180). The probability
of any other detrimental health effect occurring in the offsite population would be about 0.0025 (about one in 400).

Device delivery and assembly, as part of the underground nuclear weapons testing, are conducted at the Device
Assembly Facility. Accident analyses performed as part of the Device Assembly Facility SAR show that for various
design basis and operational accident scenarios considered, the impacts in terms of latent cancer fatalities fall well below
the nuclear safety goal. All device assembly facility risk estimates are based on the SAR for the Device Assembly
Facility. Section 4.9.3.9 of this PEIS discusses potential impacts associated with accidents at the Device Assembly
Facility.

Transportation. DOE evaluated and reported the risks (consequences and probabilities) associated with transporting DP
materials in SNL's Defense Programs Transportation Risk Assessment: Probabilities and Consequences of Accidental
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Dispersal of Radioactive Material Arising from Off-Site Transportation of Defense Programs Materia (U) (SAND93-
1617, September 1994). In that study, the annual risk of shipments of various cargos was evaluated based on many
factors, including, but not limited to the transportation mode, how often and how far each cargo must be shipped, the
specific route, and the population density along specific routes.

Table 4.12-2.-- Human Health Risks and Safety I mpacts from Underground Nuclear Testing
Routine Operation  Construction
Proj ect Cancer Detriment Injury Fatality

Underground nuclear weaponstesting 0.034  0.013 6.8 0.012
Source: NT DOE 1996c.

Detailed information relating to methods and assumptions used for the risk analysis of DP materialsis provided in
appendix B of the transportation study. The results of the risk analysis indicate a very low potential for accidents; data
analyzed from fiscal year 1984 through 1993 yielded an estimated 6.6 accidents per 161 million km (100 million mi).
Therisk of latent cancer fatalities (total to members of the public) and radiation detriment are significantly lower than the
risk of fatalities and injuries from accidents (e.g., collision with a truck). Relating to onsite (within NTS) risk, the only
potential hazard is on the 32 to 40 km (20 to 25 mi) of roadway that the safe secure trailer would travel. A group of
flammable-liquid storage tanks located near the Mercury Facility islocated about 30 m (100 ft) off the roadway and are
protected by dikes. Based on accepted transportation accident rates, a transportation accident having serious
consequences along this route would have a probability of lessthan or equal to 1 in 1 million.

L A closer onsite or nearby airfield could be used for DOE Transportation Safeguards System air cargo shipments only.
Note: TSS - Transportation Safeguards System. Source: DOE 1991,.

2 Fatalities.
Source: RADTRAN model results.

3 Estimated fatalities per year.
4 Same as No Action risk.
5 Lowest potential impact of all site combinations.

6 Highest potential impact of all site combinations.
Source: RADTRAN model results.

7 Estimated fatalities per year. Specific risk for these different casesis presented in appendix table G.1-1.
8 Highest potential impact of all site combinations.

9 Lowest potential impact of all site combinations.
Source: RADTRAN model results.

'lLimell
10| ocal acceleration due to gravity.

11 Meters per second.
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12 Centimeters.

13 Kilotons. All peak values reported are the largest of the radial and transverse components.
Source: NT DOE 1996c.
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4.14 Operating Conditions Common to All Sites

Current operations at each Complex site result in the emission of pollutants to the atmosphere, discharge of pollutants in
wastewater, and the generation of wastes. DOE orders require that site operations be conducted in accordance with all
regulatory standards and provide for protection of the public and the environment. Monitoring is conducted at each site to
determine compliance with these standards. When monitoring indicates noncompliance, DOE orders require that appropriate
corrective actions and followups be performed. Monitoring activities conducted at DOE sites are reported in accordance with
permit, regulatory, and DOE operational requirements. Additionally, monitoring results and analyses are included in the site's
annual environmental surveillance reports, which are available to the public as required by DOE Order 5400.1, General
Environmental Protection Program.

All sites are subject to state environmental requirements for solid mixed and hazardous waste under RCRA and regulated
wastes under TSCA. Nonhazardous (sanitary) solid wastes are governed by RCRA subtitle D standards. All radioactive and
mixed waste management activities at the sites are conducted primarily under DOE Order 5820.2A and RCRA. All mixed
waste storage areas must meet RCRA containment system requirements. The recent Federal Facility Compliance Act (October
6, 1992) required DOE to submit site-specific plansto EPA and the states containing schedules for providing treatment
capacity for mixed waste streams at DOE sites. DOE has developed proposed treatment plans that are being negotiated with
EPA and the states.

In accordance with RCRA, as amended, the Pollution Prevention Act of 1990, and DOE Order 5400.1, al sites have an active
pollution prevention and waste minimization program to reduce the volume and toxicity of waste generated, to the extent that
is economically practical. The site programs are an organized and continual effort to systematically reduce waste generation.
The overall focus of these programs is on pollution prevention, which involves the elimination/minimization of pollutant
releases to all environmental media from all aspects of site operations. This includes air emissions and water discharges to
sewer systems, as well as the offsite disposal of solid waste.

Some of the solvents used in the Complex and used in the nonnuclear facilities have been identified as ozone-depleting
pollutants. Attempts are being made, both internationally and nationally, to reduce ozone-depleting gases. In September 1987,
27 nations, including the United States, signed the Montreal Protocol, which limits the production of chlorofluorocarbons and
halogens. Schedules contained in Title VI of the CAA Amendments (November 1990) call for the phaseout of all
chlorofluorocarbons and halogens between 2015 and 2030. A second meeting regarding the Montreal Protocol extended the
phasing out of ozone-depleting gases into the early 21st century because of the slow development of chlorofluorocarbon
aternatives. All DOE sites have, or are developing, site-specific plansto meet the CAA-mandated phaseout schedule.
Potential ozone-depleting chemicalsidentified in 40 CFR 82 and discussed in this PEIS include 1,1,1-trichloroethane, CCl4,
chlorodifluoromethane, dichlorodifluoromethane, and trichlorotrifluoroethane.

Workplace Safety and Accidents. Operations at all DOE sites expose workers to occupationa hazards during the normal
conduct of their work activities. Occupational safety and health training is provided for all employees at DOE facilities and
includes specialized job safety and health training appropriate to the work performed. Such training also includes informing
employees of their rights and responsibilities under OSHA Executive Order 12196, which established OSHA Federal agency
standards; 29 CFR 1960, OSHA Standards for Federal Agencies, which describes the safety and health programs that Federal
agencies must establish and implement under Executive Order 12196; and DOE O 440.1, Worker Protection Management for
DOE Federa and Contractor Employees. DOE provides implementation guidance in DOE O 440.1, including the
reguirements and guidelines for the DOE Federal Employee Industrial Hygiene Program . The following is DOE policy:

« Provide places and conditions of employment that are as free as possible from recognized hazards that cause or are likely to
cause illness or physical harm

« Assure that employees and employee representatives shall have the opportunity to participate in the Federal Employees
Occupational Safety and Health Program

« Establish programs in safety and health training for all levels of Federal employees

« Consider 29 CFR 1960 requirements to be the minimum standards for DOE employees

DOE contractor operations at each site expose workers to hazardous constituents. DOE orders require that site operations have
programs for the protection of workers. DOE O 441.1, Radiological Protection for DOE Activities, and DOE O 440.1, Worker
Protection Management for DOE Federal and Contractor Employees, establish procedures for protection of workers against
radiological and hazardous materials, respectively. DOE M 232.1-1, Occurrence Reporting and Processing of Operations
Information, provides for reporting and guides appropriate corrective action and followup should exposure occur.
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DOE O 451.1, National Environmental Policy Act Compliance Program; DOE O 5480.23, Nuclear Safety Analysis Reports,
and DOE O 430.1, Lifecycle Asset Management, provide the basis for review of all planned and existing construction and
operation for potential accidents and the assessment of the associated human health and environmental consequences of an
accident. These reviews are required before authorization of construction or start of operation. These reviews aso involve the
identification of hazards and an analysis of normal, abnormal, and accident conditions. This analysis includes consideration of
natural and manmade external events, including fires, floods, tornadoes, earthquakes, other severe weather events, human
errors, and explosions. The sites associated with the Stockpile Stewardship and Management Program have complied with
applicable DOE orders.

In accordance with DOE O 151.1, Comprehensive Emergency Management System , emergency response planning and
training are provided to mitigate the consequences of potential accidents. Additionally, should an accident occur, the incident
would be reported in accordance with DOE M 232.1-1, Occurrence Reporting and Processing of Operations Information. The
reports would also include appropriate corrective actions and followup.

Operation Consequences Common to All Sites. Consolidating or relocating stockpile stewardship and management functions
to a site could increase the emissions of pollutants to the atmosphere, discharge of pollutants in wastewater, and generation of
wastes. Members of the public could be exposed to pollutants that are released to the environment. Additionaly, these
functions, as with all industrial processes, would have the potential for exposing workers to hazardous constituents and
accidents.

The monitoring currently conducted at each Complex site would be reviewed to ensure that monitoring activities are adequate
to assess whether new operations and site conditions are adversely affecting members of the public, workers, or the
environment. At each site, modifications to monitoring activities would be made, as appropriate. Any modifications, as well as
the bases for the modification, would be documented in the sites Environmental Protection Program. The results of these
monitoring activities and the potential for exposures to the public and workers would be reviewed, processed, and reported, as
discussed earlier.

In many cases, the functions proposed for relocation are similar to or the same as activities currently being performed at the
receiver site. In addition, the processes and materials associated with relocated functions are similar to or the same as those
currently performed and used at the receiver sites. These processes and materials have been previously reviewed and analyzed
in accordance with applicable regulatory and DOE order requirements and have been documented in various forms, including
memoranda, safety assessments, and various NEPA documents. In all cases, current activities at these sites have received the
appropriate authorization to operate.

The human health impacts of relocating a stockpile stewardship and management function to a receiver site were assessed in
the following manner for each site: from an operational perspective, the additional impacts associated with the activity and the
cumulative impacts after relocation were determined and presented; from an accident perspective, the processes to be
transferred and the potential hazards they present were assessed. This assessment included the review of NEPA documents,
SAR, and other applicable documents. Additionally, all proposed stockpile stewardship and management functions to be
consolidated or relocated are currently being performed at existing DOE sites and do not constitute new activities within the
Complex.

Potential Consequences of the Stockpile Stewardship and Management Program on Workplace Safety and Accidents.
Downsizing and consolidating Complex missions could potentially result in increased exposure of site workers to industrial -
type work hazards and accidents. In addition, levels of risk to workers in new construction increases in relation to the amount
of new construction required for stockpile stewardship and management facilities. Based on the length of construction periods
for new facilities, the new A/D Facility at NTS (2,768 worker years) would have the largest construction accident risk and the
new Nonnuclear Fabrication Facility at SNL (781 worker years) would have the lowest construction accident risk. Table 4.14-
1 shows the relative risk of fatalities due to construction (both new building and existing building modification) by
aternative. Before implementing the Stockpile Stewardship and Management Program alternatives at any site, the site's
environment, safety, and health staff would be notified that a new process or facility was being considered for change or
modification to allow them to evaluate the impact of the anticipated change on the work environment.

Table 4.14-1.-- Estimated Number of Construction Worker Fatalities by Alternatives

Worker Construction Period Potential Accidental Workers

Alternatives
Years (vears) Deathst
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Stewardship

National Ignition Facility 1,627 5 0.358
Contained Firing Facility 60 2 0.013
Atlas Facility>/td> 53 4 0.012
Management

Assembly/Disassembly

Pantex Plant 99 3 0.022
Nevada Test Site 2,768 6 0.609
Nonnuclear Fabrication

Kansas City Plant 459 4 0.101
Los Alamos National Laboratory 12 2 0.003
txggtg?yleermore National 19 5 0.004
Sandia National Laboratories 781 3 0.172
Pit Fabrication

Los Alamos National Laboratory 216 3 0.048
Savannah River Site 801 5 0.176
Secondary and Case Fabrication

Oak Ridge Reservation 72 6 0.016
Los Alamos National Laboratory 205 4 0.045
tx(;re:t(cﬁyuvermore National 330 3 0,073
High Explosives Fabrication

Pantex Plant 46 3 0.01
Los Alamos National Laboratory 77 2 0.017
Lawrence Livermore National 19 1 0.004

Laboratory

Appropriate measures would be implemented to minimize work hazards and accidents based on this early evaluation. Once
operational, as part of the Occupational Safety and Health Program at each site, ongoing surveillance of the new or modified
processes or activities would be performed to identify potential health hazards. If potential health hazards are identified, a
hazard evaluation would be conducted to determine the extent of the hazard and, if required, the recommended control
measures. Where feasible, engineering controls would be used to protect worker health and safety. Administrative controls
and personal protective equipment would supplement engineering controls, as appropriate.

4.15 Unavoidable Adver se Environmental Impacts

Siting, construction, modification, and operation of stockpile stewardship and management facilities at ORR, SRS, KCP,
Pantex, LANL, LLNL, SNL, or NTS would result in adverse environmenta impacts. The impact assessment conducted in this
PEIS has identified these potential adverse impacts along with mitigative measures that could be implemented to either avoid
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or minimize these impacts. The residual adverse impacts remaining after mitigation are unavoidable and the bounding case
impacts of all stockpile stewardship and management alternatives at all alternative sites are discussed below.

At NTS 18.2 ha (45 acres) of land would be disturbed to construct and operate the proposed NIF and provide additional
supporting infrastructure and access roads. Loss of habitat in the disturbed area would be unavoidable. Land requirements for
the proposed NIF would represent less than 11 percent of the uncommitted land at each aternative site except for the NLVF
aternative at NTS where 56 percent would be required. Soil erosion in the disturbed area due to wind and stormwater runoff
would be minor with appropriate sediment control measures. Small areas of potential wetlands could be unavoidably
impacted, but mitigation measures approved by the U.S. Corps of Engineers would be implemented.

Construction, modification, and operation of stockpile stewardship and management facilities would generate criteria and
toxic/hazardous pollutants that have the potential to exceed Federal and state ambient air quality standards and guidelines.
Concentrations of PM 10 and TSP are expected to be close to or exceed the 24-hour ambient PM 10 and TSP standards
during peak construction periods under dry and windy conditions. Such exceedances are not uncommon for large construction
projects. Air pollutant concentrations during operation are expected to remain within Federal and state ambient air quality
standards, except for 1-hour ozone concentrations at KCP, 1-hour nitrogen dioxide concentrations at LLNL, 24-hour nitrogen
dioxide concentrations at LANL, and annual PM 10 concentrations at KCP.

For each of the alternatives considered, use of water is unavoidable and could represent an adverse impact depending on the
site. The maximum amount of surface water required for stockpile stewardship and management facilities operation would be
about 1,510 MLY (400 MGY) at ORR, and the maximum groundwater requirement would be 893 MLY (236 MGY) at SNL.
Increased turbidity during construction activities could impact some fish spawning and feeding habitat. It is expected that this
loss would be small in comparison with resident fish populations and reproductive capabilities.

Federal-listed threatened or endangered species, such as the desert tortoise, could be affected directly or by disruptions to
benthic and foraging habitats during construction and operation of stockpile stewardship and management facilities. Several
candidate or state-listed animal species and specia status plant species may also be affected at different sites. Preactivity
surveys for such species would be conducted prior to the start of projects and any mitigation measures would be developed in
consultation with the USFWS. It may be necessary to survey the sites for the nests of migratory birds prior to construction
and to avoid clearing operations during the breeding season. While such disruptions may be unavoidable, appropriate
measures would be implemented and monitored to ensure that any impacts are not irreversible. Construction of new facilities
would have some adverse unavoidable effects on animal populations. Larger mammals and birds would move to similar
habitats nearby, while less mobile animals within the project areas, such as amphibians, reptiles, and small mammals, would
be destroyed during land-clearing activities.

Some NRHP-€ligible prehistoric and historic resources may occur within the disturbed area at each candidate site. The
appropriate SHPO would be consulted to minimize unavoidable adverse impacts. Monitoring of construction activities by a
paleontol ogist may be an appropriate mitigative measure in areas where scientifically important paleontological materials may
be affected. Native American resources may be unavoidably affected by land disturbance and audio or visual intrusions on
Native American sacred sites or due to reduced access to traditional use areas. DOE would consult with the affected tribes to
minimize any impacts.

During construction of stockpile stewardship and management facilities, there would be no in-migration at any site. However,
for operation of these facilities, there would be in-migration at some of the sites. The site and regional population would
increase by as much as 1,950 (0.1 percent) during A/D operation at NTS. In most cases, vacancies in the existing housing
stock would be sufficient for the in-migrating population. Some additional housing construction would be needed during
operation of pit fabrication at SRS. Effects on the public finances of local governments in the ROI would be for the most part
positive. An increase in vehicle traffic associated with construction and operation of stockpile stewardship and management
facilities would affect the roads and transportation network surrounding some of the aternative sites. The resulting impactsin
traffic, congestion, and road accidents resulting from socioeconomic growth is unavoidable, but can be reversed. For
example, site access roads which are degraded during construction can be upgraded beyond their origina condition to
accommodate increased worker traffic.

Some amount of radiation would be released unavoidably by normal stockpile stewardship and management operations. The
largest annual radiation dose to the maximally exposed member of the public would be 6.7 mrem from atmospheric and liquid
releases at LANL. The associated risk of fatal cancersfrom 25 years of operations with these doses is 8.4x10 -5 . The greatest
annual population dose from total site operations through 2030 would be 40.8 person-rem at ORR; such a total dose would
result in 0.52 fatal cancers over the entire 25 years of operation. The largest average annual dose to a site worker would be
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380 mrem at SRS and LANL and would result in an associated risk of fatal cancer of 3.8x10 -3 from 25 years of operation.
The greatest annual dose to the total site workforce would be 505 person-rem occurring at SRS and would result in 5.0 fatal
cancers over 25 years of operation.

Since hazardous and toxic chemicals are present during construction and operation of stockpile stewardship and management
facilities, worker exposure to these chemicalsis unavoidable. The maximum hazard to site workers, based solely on emissions
of hazardous chemicals, is represented by an HI of 2.39 at LLNL for the No Action aternative. The incremental effects of the
stockpile stewardship and management alternative at SRS would not appreciably change this No Action value. The
incremental cancer risks to the public and site workers are essentially zero.

Although each site would implement waste minimization techniques, generation of additional low-level, hazardous and
nonhazardous wastes is unavoidable. Any introduction of new waste types could be an adverse impact since treatment,
storage, and disposal facilities may have to be developed and permitted to deal with certain new types of wastes. In addition,
the generation of additional LLW at Pantex would require one additional shipment to NTS every 2 years. Generation of
additional hazardous or mixed wastes could require expansion of existing or planned treatment, storage, and disposal facilities
for these wastes at some sites. Generation of additional nonhazardous wastes may also require expansion of existing, or
construction of new, liquid and solid waste treatment facilities, or reduce the lifetimes of current solid waste landfills.

4.16 Relationship Between Local Short-Term Uses of the Environment and the Maintenance and
Enhancement of Long-Term Productivity

The use of land on any of the eight aternative sites being considered for stockpile stewardship and management facilities
would enhance the long-term productivity on each site in two ways. First, stockpile stewardship and management missions
represent long-term R& D and production functions compatible with historic nuclear weapons support and require a
technically competent, skilled and stable workforce. Second, in light of current reductions in the nuclear weapons stockpile,
the lack of new weapons development or production, the moratorium on nuclear testing, and concerns about safety and
reliability in the aging stockpile, DOE plans to downsize or consolidate existing facilities. In addition, DOE plans to provide
upgraded or new experimental and computational capabilities that will enhance the long-term productivity of the selected
Sites.

Each alternative requires the use of additional land for increased disposal of radiological and hazardous materials. Such short-
term usage would remove this land from other beneficial uses indefinitely because of the presence of long-lived hazards.
Disposal of solid nonhazardous waste generated from facilities construction and operations would require additional land at
onsite sanitary landfills. Solid nonhazardous waste generated from these facilities would continuously require additional land
at a sanitary landfill site that would be unavailable for other uses in the long term. LLW would require additional space for
onsite storage and waste processing and would involve the commitment of associated land, transportation, processing
facilities, and other disposal resources. Creation of land disposal facilities allows the site to be productive for the long term by
protecting the overall environment and complying with Federal and state environmental requirements.

One specific activity has been identified that requires short-term resource use that could compromise long-term productivity.
The range of the endangered desert tortoise lies in the southern third of NTS. Construction and operation of new facilities
associated with the A/D mission have the potential to impact the Federal-listed threatened desert tortoise. Measures designed
to avoid impacts to the desert tortoise from previous projects a NTS have been implemented with mitigation measures
developed in consultation with USFWS.

Losses of other terrestrial and aguatic habitats from natural productivity to accommodate new facilities and temporary
disturbances required during construction are possible. Land clearing and construction activities resulting in large numbers of
personnel and equipment moving about an area would disperse wildlife and temporarily eliminate habitats. Although some
destruction would be inevitable during and after construction, these losses would be minimized by site selection and through
environmental reviews at the site-specific level. In addition, short-term disturbances of previously undisturbed biological
habitats from the construction of new facilities could cause long-term reductions in the biological productivity of an area.
These long-term effects could occur, for example, at facilities located in arid areas of the western United States such as SNL,
LANL, LLNL, and NTS, where biologica communities recover very slowly from disturbances.

Potential termination of DP activities at ORR, KCP, and Pantex offers the possibility of restoring existing facilities at these
sites to other purposes. Environmental restoration activities could have minor or short-term impacts similar to those normally
associated with construction activities such as habitat disturbance and soil erosion. If contaminated structures were removed
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and site areas restored to a natural state, these areas could provide improved conditions for the long term.
4.17 Irreversible and Irretrievable Commitments of Resour ces

This section describes the major irreversible and irretrievable commitments of resources that can be identified at this
programmatic level of analysis. A commitment of resources is irreversible when its primary or secondary impacts limit the
future options for a resource. An irretrievable commitment refers to the use or consumption of resources neither renewable
nor recoverable for later use by future generations.

The Stockpile Stewardship and Management Program was initiated to ensure the safety and reliability of the Nation's nuclear
weapons stockpile. As such, the programmatic decisions resulting from this PEIS will ensure the commitment of resources to
the new construction or modification of facilities that are essential to the efficacy and efficiency of the Complex. This section
discusses three major resource categories that are committed irreversibly or irretrievably to the proposed action: land,
materials, and energy. Values for irreversible or irretrievable commitments of resources are shown in tables 4.17-1 through
4.17-4.

Land Use. Theland that is currently occupied by, or designated for, future stockpile stewardship and management facilities,
could ultimately be returned to open space uses if buildings, roads, and other structures were removed, areas cleaned up, and
the land revegetated. Alternatively, the facilities could be modified for use in other nuclear programs. Therefore, the
commitment of this land is not necessarily irreversible.

However, land rendered unfit for other purposes, such as that set aside for radiological and hazardous chemical waste disposal
facilities, represents an irreversible commitment because wastes in below-ground disposal areas may not be completely
removed at the end of the project. The land could not be restored to its original condition or to minimum cleanup standards,
nor could the site feasibly be used for any other purposes following closure of the disposal facility. This land would be
perpetually unusable because the substrata would not be available for other potential intrusive uses such as mining, utilities, or
foundations for other buildings. However, the surface area appearance and biological habitat lost during construction and
operation of the facilities could be restored to a large extent.

Material . Theirreversible and irretrievable commitment of material resources during the entire lifecycle of stockpile
stewardship and management existing or proposed facilities includes construction materials that cannot be recovered or
recycled, materials that are rendered radioactive but cannot be decontaminated, and materials consumed or reduced to
unrecoverable forms of waste. Where construction is necessary, materials required include wood, concrete, sand, gravel,
plastics, steel, auminum, and other metals. At this time, no unusual construction material requirements have been identified
either as to type or quantity. The construction resources, except for those that can be recovered and recycled with present
technology, would be irretrievably lost. However, none of these identified construction resources isin short supply and all are
readily available in the vicinity of locations being considered for new functions. The commitment of materials to be
manufactured into new equipment that cannot be recycled at the end of the project's useful lifetime isirretrievable.
Consumption of operating supplies, miscellaneous chemicals, and gases, while irretrievable, would not constitute a permanent
drain on local sources or involve any materia in critically short supply in the United States as a whole. Materials consumed or
reduced to unrecoverable forms of waste, such as uranium, are also irretrievably lost. However, strategic and critical
materials, or resources having small natural reserves, are of such value that economics promotes recycling. Plans to recover
and recycle as much of these valuable, depletable resources as is practical would depend on need. Each item would be
considered individually at the time a recovery decision is required.

Energy. Theirretrievable commitment of resources during construction and operation of the facilities would include the
consumption of fossil fuels used to generate heat and electricity for the sites. Energy would also be expended in the form of
diesel fuel, gasoline, and oil for construction equipment and transportation vehicles. The amounts of irretrievable energy
required to construct and operate new or modified facilities are estimated in chapter 3. These estimates are roughly
comparable to past energy requirements for the Complex.

Table 4.17-1.-- Irreversible and Irretrievable Commitments of Construction Resour ces for Assembly/Disassembly,
Nonnuclear Fabrication, and Stockpile Stewardship Facilities

National Atl Assembly/Disassembly Nonnuclear Fabrication
I gnition Factilﬁs , ) . 3
Facility 2 Yy Pantex  NTS®  KCPLANLZLLNL3 SNL3

Contained
Construction  Firing Facility
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Resource Requirements
Electrical energy

(MWh) 64 24 520 609 38,000 0
Liquid fuel (L) 56,800 1,500,000 <1,000 28,800 3,030,000 0
Concrete (m3) 3,000 60,000 <100 840 75,000 286
Carbon and

stainless sted! (1) 1,500 10,000 <10 15 16,300 220
| .

(nmdgl;g”d 995 4,300 9,000 0 600 65100 0
Water (L) 3,790,000 1.43x107 <10,000 1,400,000 9.84x1077 O
Employment

Total employment ¢, 1627 53 %9 2768 459
(worker years)

Corjstruction 5 5 4 3 6 4
period (years)

0105 21 46.8

0 19,900 2,600,000
0 7.6 12,800

0 7.3 5,440

0 7.5 0

9,500 79,500 2,200,000
12 19 781

2 5 3

Table 4.17-2.-- Irreversible and Irretrievable Commitments of Construction Resources for Stockpile Management

Alternatives
Pit Fabrication and Secondary and Case
M odification Fabrication

Construction SRS? LANLS ORR  LANLZ LLNLZ
Resource Requirements
Electrical energy (MWh) 15 Minimal 2.7 4,130 3,500
Liquid fuel (L) 175,000 Minimal 10,000 22,700 908,000
Concrete (m3) 1,600 Minimal 100 245 612
g"r bon and stainless steel g Minimal 20 54 73
Industrial gases (m3) 3,780 Minimal 300 11,500 142
Water (L) 30,000,000 Minimal 2,000,000 4,160,000 8,710,000
Employment
Total employment
(worker years) 801 216 72 205 330
Construction period
(years) 5 3 6 4 3

High Explosives
Fabrication

Pantex LANLE LLNLE

257 Minima 15
12,200 Minima 9,500
356 Minimal 190
6 Minima 15
258 Minima 3

644,000 Minimal 1,230,000

46 77 19

3

Table 4.17-3.-- Irreversible and Irretrievable Commitments of Operation Resour ces for Assembly/Disassembly,

Nonnuclear Fabrication, and Stockpile Stewardship Facilities

Contained National Assembly/Disassembly

Nonnuclear Fabrication

. Firing  lgnition Ay oo
Operations  Facility  Facility2 Facility Pantex NT SO KCP  LANLLl p[pLNLi gLl
Resource
Requirements
Electrical
energy 1,600 58,000 5,360 43,000 45,000 225,000 525 108 39,700
(MWhyr)
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Fuel, gas

M3 0 1,100,000 0 7150000 3,680,000 18,900,000 340 28000  3.270,000
Liquidfuel 5 ooy 5,820 0 740,000 432,000 0 0 0 0
(L1yr)
Cod (tfyr) 0 NA 0 NA NA NA NA NA NA
(TL"/;a:)Water 23x106  1.52x108 10,000 1.96x108 9.84x107 1.34x109  4.83x107 3,790,000 8.93x108
Liquid
chemicads 0 0 ) 49,216 18,979 15250650 8343 283203 15259650
(kglyr)
Solid
chemicals 0 0 0 70,068 11,027 0 124,860 0 0
(kglyr)
Gaseous
chemicals 0 0 0 65,772 65,772 9,305 0 135 9,305
(kglyr)
Plant
Footprint 0.4 20 0.3 13 4.3 13 13 13 9
(ha)$2
Employment
Total 26 267 15 1,266 1,093 2257 315 114 1,160
workforce ' ' ’ ’
Table 4.17-4.-- Irreversible and Irretrievable Commitments of Operation Resour ces for Stockpile Management
Alternatives
Pit Fabrication and Secondary and Case . . —
M odification Fabrication High Explosives Fabrication
Operations sks14  LANL1s  OrRR  “AEN LiNL1e  Pantex  WA0E REDE
Resource
Requirements
Electrical energy g 70 5,480 118,000 36,000 15,000 3250 5,600 4,300
(MWHhiyr)
Fud, gas(m3lyr) 0 30,900 1.7x107 0O 566,000 500,000 3,650,000 0
Liquid fuel (L) 28.400 0 250,000 100,000 85,200 55600 94,600 53,100
Codl (tlyr) 1,090 0 500 0 NA NA NA NA
Total water (L/yr) 4.62x107 3.02x107 151x109 5.5x107 1.94x108 1.25x107 1.3x107 5.82x107
'&g};g chemicals g 199 57.772 199466 153,728 58107 8050 9049 2776
(Sfé}%hem'cals 7.138 99,278 54223 56,340 15845 51480 49,669 76,159
Ef("j;ffr’)us chemicals 5, 5oq 1,533,089 6488333 1568333 1883037 1,810 1,361 885
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Plant Footprint 18 18 19 18 18 18 18 18 0.8
Employment

Total Workforce 813 628 1,376 523 760 37 200 232

4.18 Facility Transition

Thefina disposition of al Complex facilities is the responsibility of DOE. DOE is committed to remediate these sites, to
comply with all applicable environmental requirements, and to protect public and worker health and safety. DOE is currently
considering many technologies for the treatment of contaminated materials and equipment, and for the long-term management
of sites. DOE is preparing a PEIS to identify configurations for selected waste management facilities. The term
"configurations" as used in this context means the arrangement of facilities and related activities at one or more DOE sites for
a specific waste type. The selected waste management facilities for each of these waste types are: interim storage facilities for
treated HLW; treatment and storage facilities for TRU waste in the event that treatment is required before disposal; treatment
and disposal facilities for LLW; interim storage facilities for commercial Greater-Than-Class C LLW; treatment and disposal
facilities for mixed LLW; and treatment facilities for hazardous waste.

4.19 Use of Plutonium-242 for Research and Development

Interim Management of Nuclear Materials Environmental Impact Statement (DOE/EIS-0220) dated October 20, 1995,
categorized certain isotopes of plutonium, neptunium, americium, and curium as programmatic, leaving the issue of long-term
use of these materials to various Program offices within DOE. The ROD for the Interim Management of Nuclear Materials
ElS dated December 12, 1995, |eft programmeatic decisions for the plutonium-242 material to DP. DP has determined that the
plutonium-242 from SRS would be useful for future R&D activities. The issue for this PEIS concerns where to store the
plutonium-242 material for such use. This section provides an analysis of the alternatives for storing SRS plutonium material
for future R&D use. Further information regarding use of this material is contained in a classified appendix to this PEIS.

Asdiscussed in the ROD for the Interim Management of Nuclear Materials EIS, existing plutonium-242 in nitrate solutions at
H-Canyon will be stabilized by conversion to plutonium oxide in the HB-line. The portion of the HB-line where the
conversion to oxide will occur is called Phase I11. Phase I11 is being used to produce plutonium-238 for National Aeronautic
and Space Administration for use as a thermal power source. The plutonium-242 in solution will be converted to oxide form
(stabilized) between July and December 1996. The oxide will then be stored at existing facilities at either FB-Line or
Building 235F at SRS.

A new DOE standard entitled DOE Criteria for Safe Sorage of Plutonium Metals and Oxides (DOE-STD-3013-94) requires
the handling and packaging of plutonium without the use of plastic and other organic materials (e.g., rubber or elastomeric
seals). The ROD for the Interim Management of Nuclear Materias EIS determined that a new Actinide Packaging and
Storage Facility will be constructed in the F-Area at SRS to allow for packaging this oxide as specified in the above-
mentioned standard. The Actinide Packaging and Storage Facility is planned to be a fiscal year 1997 construction line item
and construction completion is expected by May 2001. If the plutonium oxide were to remain at SRS, the material would be
transferred from its storage location at FB-Line or Building 235F to the Actinide Packaging and Storage Facility once
construction is completed.

The alternatives being evaluated in this Stockpile Stewardship and Management PEIS for the plutonium-242 oxide are to
leave the material in place at SRS (the No Action aternative) or transport the material to LANL or LLNL for use in R&D.
Both LANL and LLNL have a history of working with plutonium (including plutonium oxide) for research purposes. LANL
currently performs most of the plutonium research for the Complex and has the necessary analytical facilities for plutonium.
LLNL, although a reasonable alternative, is currently reducing its inventory of plutonium.

Environmental Impacts. The plutonium-bearing nitrate solutions in the F- and H- Canyons at SRS are being converted to
plutonium oxide to stabilize the material in accordance with the Interim Management of Nuclear Materials and the F-Canyons
Plutonium Solutions RODs. As stated above, the plutonium oxide will be stored at existing SRS facilities.

Under the No Action alternative, the material would be stored at FB-Line or Building 235F until it could be treated and then
stored in the new Actinide Packaging and Storage Facility at SRS in accordance with newly developed standards. At LANL,
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TA-55 is the expected location for storing the material. The potential storage location at LLNL is Building 332 within the
high security Superblock Complex. Regardless of the storage location for this material, there would be negligible
environmental impacts. At SRS, LANL, or LLNL, this small quantity of plutonium oxide is within the historical quantities
stored at these sites. Previous environmental analyses (LLNL and SNL Final EIS [DOE/EIS-0157, August 1992], Final EIS
Interim Management of Nuclear Materials [DOE/EIS-0220, October 1995], and the Environmental Assessment for Nuclear
Material Storage for TA-55 [DOE/EA-0273, November 1985]) provide the NEPA documentation for continued storage of
radioactive materials. No new additional risks to workers or the public would result from storage of this material at any of the
three sites. No wastes are generated from storing the material. No additional site infrastructure or workers are required. No
additional air or liquid releases would occur from normal operation. Therefore, this Stockpile Stewardship and Management
PEIS analyzes the transportation from SRS to LANL or LLNL, against the No Action alternative of not transporting the
plutonium oxide.

Transportation. The No Action aternative is to leave the plutonium oxide stored at SRS in the Actinide Packaging and
Storage Facility. Under No Action, there would be no transportation impacts, and thus, no further environmental impacts
associated with this storage.

Transportation of this plutonium oxide from SRS to either LANL or LLNL would only require a fraction of one safe secure
trailer shipment. Although the material could be packaged in a small number of containers, for the purposes of this analysis, a
safe secure trailer loaded with 26 containers was assumed. The actual quantity of plutonium-242 is much less than is assumed
for this analysis. Thus, these stated risks conservatively bound the true risk of transportation. The potential total health impacts
of transportation of one such safe secure trailer shipment from either SRS to LANL, or SRSto LLNL, are shown in table
4.19-1. There could be a total health impact of 6.63x10-4 deaths from a one-time shipment of 26 canisters of plutonium-242
from SRSto LLNL. A one-time shipment of the same material from SRS to LANL could result in a total health impact of
4.14x10-4 deaths. The risks from transportation to LLNL are slightly higher only because of the greater distance traveled
from SRS to LLNL. This table indicates that there are essentially no impacts from either alternative.

Table 4.19-1.---Total Potential Fatalities from the One-Time Transportation of Plutonium-242 (Oxide) from Savannah
River Siteto Lawrence Livermore National Laboratory or Los Alamos National L aboratory

Route Health Effects 20

Accident  Accident-Free Total
SRStoLLNL 510x10% 1.53x104 6.63x104

SRSto LANL  3.17x104 9.70x10°° 4.14x104

1 Results are based on the death rates experienced for construction workers in 1993. For the construction industry in general
in 1993, the death rate was 22 deaths per 100,000 worker-years.
Source: NSC 1994a.

2 NIF values reflect nonsite-specific requirements. See appendix | for site-specific information.
3 Vaues reflect requirements if Pantex is phased out.

4 Values reflect requirements if KCP is phased out. Derived from text.

5 Values reflect requirements if SRS receives this mission.

6 Values reflect requirements if LANL receives this mission.

7 Values reflect requirements if ORR is phased out.

8 Vaues reflect requirements if Pantex is phased out. Derived from text.
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9 NIF values reflect nonsite-specific requirements. See appendix | for site-specific information.
10 Values reflect requirements if Pantex is phased out.
11 Vaues reflect requirements if KCP is phased out.
12 In addition to existing facilities.
13 Existing facilities would be used. NA - not applicable. Derived from text.
14 Values reflect requirements if SRS receives this mission.
15 Values reflect requirements if LANL receives this mission.

16 Vaues reflect requirements if ORR is phased out.

17 Vaues reflect requirements if Pantex is phased out.
18 In addition to existing facilities.

19 Existing facilities would be used.
NA - not applicable. Derived from text.

20 Assumes al plutonium-242 would be transported in one truckload.
RADTRAN model results.
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4.2 Oak Ridge Reservation

ORR is a Government-owned, contractor-operated reservation located in the State of Tennessee. The regional location
of ORR is shown in figure 4.2-1 and the principal facilities at ORR are shown in figure 4.2-2. The prime contractor
manages the Y -12 Plant (Y-12), Oak Ridge National Laboratory (ORNL), the K-25 Site (K-25), and most other
properties on the reservation. The facilities began operation in 1943 as part of the World War 11 Manhattan Project.
The primary missions at each facility have changed over the past 50 years, with the current missions described in
section 3.2.2. Although Y -12 is the main focus area with respect to the proposed actions, baseline environmental
information and impact assessment are presented for ORR due to the proximity and potential impacts of nearby
facilities, both present and future.

4.2.1 Description of Alternatives

No Action. ORR would continue to perform the missions described in section 3.2.2.

Stockpile Management Alter natives. The secondary and case fabrication mission could be consolidated and
downsized, and remain at Y-12. In this scenario, storage of the strategic reserve of uranium would remain at Y-12.
The Y -12 secondary and case fabrication mission could also be transferred to either LANL or LLNL. In the event the
secondary and case fabrication mission is transferred to the laboratories, the DP missions at Y -12 would be phased out
and the facilities transitioned to EM for disposition. In addition, the strategic reserve of uranium in the form of canned
subassemblies would be relocated to the weapons assembly/disassembly (A/D) Facility at either Pantex or NTS.

Stockpile Stewardship Alternatives. There are no stockpile stewardship aternatives that include ORR.
4.2.2 Affected Environment

The following sections describe the affected environment at ORR for land resources, air quality, water resources,
geology and soils, biotic resources, cultural and paleontological resources, and socioeconomics. In addition, the
infrastructure at ORR, the radiation and hazardous chemical environment, and the waste management conditions are
described.

4.2.2.1 Land Resources

ORR islocated on approximately 13,980 hectares (ha) (34,545 acres) within the corporate limits of the city of Oak
Ridge, approximately 19 km (12 mi) west of Knoxville, TN. All the land within ORR is owned by the Federal
Government and is administered, managed, and controlled by DOE. Generalized land uses at ORR and in the vicinity
are shown in figure 4.2.2.1-1.

Land uses within ORR can be grouped into four major land use classifications: industrial, forest/undevel oped,
public/quasi -public, and water. The industrial areas account for approximately 4,700 ha (11,700 acres) or
approximately 33 percent of the total site area. An additional 490 ha (1,200 acres) are used for a security buffer zone
around various facilities. About 320 ha (800 acres) of ORR's land is classified as public land and consists mainly of
the 36-ha (90-acre) Clark Center Recreationa Park, numerous small public cemeteries, and an onsite public road (OR
DOE 1989a:5-10). The remaining area, about 8,700 ha (21,600 acres), consists of forest/undevel oped land, some of
which is managed as pine plantations for production of pulpwood and saw timber. The DOE Water Treatment Facility,
which provides water to many ORR facilities and the city of Oak Ridge, is located just north of Y-12. There are no
prime farmlands on ORR.

In 1980, DOE designated approximately 5,500 ha (13,600 acres) of ORR undeveloped land as a Nationa
Environmental Research Park. The park is used by the national scientific community as an outdoor laboratory for
environmental science research on the impact of human activities on the eastern deciduous forest ecosystem (DOE
1985a:3,27).

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/v1c42-422.htm[6/27/2011 2:04:21 PM]


file:///I|/Data%20Migration%20Task/EIS-0236-FEIS-01-1996/graphics/3056ssm.gif

DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

Land bordering ORR is predominately rural and used largely for residences, small farms, forest land, and pasture land.
The city of Oak Ridge, along the northeast portion of the site, has a typical urban mix of residential, public,
commercial, and industrial land uses. There are four residential areas along the northern boundary of ORR; each has
severa houses within approximately 30 m (98 ft) of the boundary.

Y-12 islargely developed and encompasses 328 ha (811 acres) of which 255 ha (630 acres) are enclosed by security
fencing. Y-12 is the primary location used for supporting DP missions, including nuclear components production and
surveillance and nuclear production mission assignments. These activities are housed in approximately 425 buildings
containing 152,911 square meters (m 2) (5.4 million square feet [ft2] ) of floor space. Y-12 also has approximately 20
buildings, containing 8,495 m2 (300,000 ft2) of floor space, that house support activities and several organizations of
the DOE Oak Ridge Field Office.

4.2.2.2 Site I nfrastructure

To support the current missions at ORR, as described in section 3.2.2, an extensive infrastructure exists as shown in
table 4.2.2.2-1. These resources support operations at Y-12, ORNL, and K-25.

Table 4.2.2.2-1.--Basdline Characteristics for Oak Ridge Reservation.

Characteristics Current Value
Land
Area (ha) 13,980
Roads (km) 71
Railroads (km) 27
Electrical
Energy consumption (MWh/yr) 726,000
Peak load (MWe) 1110
Fuel
Natural gas (m 3 /yr) 95,000,000
Liquid (L/yr) 416,000
Codl (t/yr) 16,300
Steam
Generation (kg/hr) 150,000
Water
Usage (MLY) 14,210

OR LMES 1996i.

4.2.2.3 Air Quality

The following section describes existing air quality and reviews the meteorology and climatology in the vicinity of
ORR. More detailed discussions of the air quality methodologies, input data, and atmospheric dispersion characteristics
are presented in appendix section B.3.2.

M eteor ology and Climatology. The Cumberland and Great Smoky Mountains have a moderating influence on the
climate at ORR. Winters are generally mild and summers warm, with no noticeable extremes in precipitation,
temperature, or winds.

The annual average temperature at ORR is 13.7 °Celsius (C) (56.6 °Fahrenheit [F]); the average daily minimum
temperature in January is-3.8 °C (25.1 °F), and the average daily maximum temperature in July is 30.4 °C (86.7 °F).
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The average annual precipitation is approximately 136.6 centimeters (cm) (53.77 inches[in]). Prevailing wind
directions at ORR tend to follow the orientation of the valey; up valley, from west to southwest; or down valley, from
east to northeast. The average annual wind speed is approximately 2.0 meters per second (m/s) (4.5 miles per hour
[mph]) (NOAA 1994c:3). Additional information related to meteorology and climatology at ORR is presented in
appendix section B.3.2.

Ambient Air Quality. ORR islocated in Anderson and Roane Counties in the eastern Tennessee and southwestern
Virginia Interstate Air Quality Control Region (AQCR) 207. As of 1995, the areas within this AQCR were designated
by EPA as attainment areas with respect to al National Ambient Air Quality Standards (NAAQS) for criteria
pollutants (40 CFR 81.343). Applicable NAAQS and Tennessee State ambient air quality standards are presented in
appendix table B.3.1-1.

One Prevention of Significant Deterioration Class | area can be found in the vicinity of ORR. This area, the Great
Smoky Mountains National Park, islocated approximately 48 km (30 mi) southeast of ORR. Since the promulgation
of regulations, no Prevention of Significant Deterioration permits have been required for any emissions source at ORR.

The primary emission sources of criteria pollutants are the steam plants at Y-12, K-25, and ORNL. Other emission
sources include fugitive particulates from coal piles, the Toxic Substances Control Act ( TSCA) incinerator, other
processes, vehicles, and temporary emissions from various construction activities (OR DOE 1987a:33-49). Appendix
table B.3.2-1 presents emission rates of pollutants from ORR.

Table 4.2.2.3-1 presents the baseline ambient air concentration for criteria pollutants and other pollutants of concern at
ORR. As shown in the table, baseline concentrations are in compliance with applicable guidelines and regulations.

Table 4.2.2.3-1.--Comparison of Baseline Ambient Air Concentrations with Most Stringent Applicable Regulations
and Guidelines at Oak Ridge Reservation, 1992

A . Most Stringent Regulation or Basdline
Pollutant \'/I'eirrﬁgl ng Guideline Concentration
(gm3) (gm?)
|Criteria Pollutant |
Carbon monoxide 8-hour 10,000% 5
1-hour 40,0004 11
Calendar 1 >
Lead quarter 15- 0.05«
Nitrogen dioxide Annual 100% 3
Ozone 1-hour 2351 3
Particul ate matter Annual 50t 1
24-hour 150 2
Sulfur dioxide Annual g0t 2
24-hour 3651 32
3-hour 1 3001 80
IMandated by Tennessee
i 4
]EIBSCS)?%S fluoride (as hydrogen 30-day 1.2 : 0.2
7-day 16= 0.3
24-hour 294 <0.6
12-hour 374 <0.6
8-hour o504 0.6
| Il I I
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Total suspended particulates 24-hour 1504 2
IHazardous and Other Toxic Compounds | [
Chlorine 8-hour 1504 4.1
Hydrogen chloride 8-hour 7504 57
Mercury 8-hour 54 0.06 2
INitric acid |8-hour 6 78
Sulfuric acid 8-hour 1004 20

4.2.2.4 Water Resources
This section describes the surface and groundwater resources at ORR.

Surface Water. The maor surface water body in the immediate vicinity of ORR is the Clinch River, which borders
the site to the south and west. There are four major subdrainage basins on ORR that flow into the Clinch River and are
affected by site operations. Poplar Creek, East Fork Poplar Creek, Bear Creek, and White Oak Creek. Drainage from
Y -12 enters both Bear Creek and East Fork Poplar Creek; K-25 drains predominantly into Poplar Creek and Mitchell
Branch; and ORNL drains into the White Oak Creek drainage basin (OR DOE 1992c:1-16). Several smaller drainage
basins, including Ish Creek, Grassy Creek, Bearden Creek, McCoy Branch, Kerr Hollow Branch, and Raccoon Creek,
drain directly to the Clinch River. Each drainage basin takes the name of the major stream flowing through the area.
Within each basin are a number of small tributaries. The natural surface water bodies in the vicinity of ORR are shown

infigure 4.2.2.4-1.

The Clinch River and connected waterways supply all raw water for ORR. The Clinch River has an average flow of

132 cubic meters (m 3 /s (4,647 cubic feet [ft 3 /s) as measured at the downstream side of Melton Hill Dam at mile
23.1. The average flow of Bear Creek near Y-12is0.11 m 3/s(3.9 ft 3/s). The average flow at East Fork Poplar
Creek is1.3m 3/s (45 ft 3/s) (OR USGS 1986a:161,168-169). Y -12 uses approximately 7,530 million liters per year
(MLY) (1,989 million gallons per year [MGY]) of water, while ORR uses approximately twice as much (14,760 MLY
[3,900 MGY]). The ORR water supply system, which includes the DOE treatment facility and the K-25 treatment
facility, has a capacity of 44,347 MLY (11,716 MGY).

At Y-12, there are six treatment facilities with NPDES-permitted discharge points to East Fork Poplar Creek. Y-12is
also permitted to discharge wastewater to the City of Oak Ridge Wastewater Treatment Facility. At ORNL, three
NPDES-permitted wastewater treatment facilities discharge into White Oak Creek basin. K-25 operates one sanitary
sewage system which discharges to Poplar Creek (OR DOE 1994c:4-17-4-19).

Clinch River water levels in the vicinity of ORR are regulated by a system of dams operated by the Tennessee Valley
Authority. Melton Hill Dam controls the flow of the Clinch River along the northeast and southeast sides of ORR.
Waitts Bar Dam, located on the Tennessee River downstream of the lower end of the Clinch River, controls the flow of
the Clinch River along the southeast side of ORR (ORNL 1986a:1-17).

The Tennessee Valley Authority has conducted flood studies along Clinch River, Bear Creek, and East Fork Poplar
Creek. Portions of Y-12 lie within the 100- and 500-year floodplains of East Fork Poplar Creek; however, proposed
alternative facilities are located outside the 500-year floodplain (ORR 1995a:6).

Surface Water Quality. The streams and creeks of Tennessee are classified by the Tennessee Department of
Environment and Conservation and defined in the State of Tennessee Water Quality Standards. Classifications are
based on water quality, designated uses, and resident aguatic biota. The Clinch River isthe only surface water body on
ORR classified for domestic water supply. Most of the streams at ORR are classified for fish and aguatic life, livestock
watering, and wildlife (OR DOE 1992c:1-16). White Oak Creek and Melton Branch are the only streams not classified
for irrigation. Portions of Poplar Creek, East Fork Poplar Creek, and Melton Branch are not classified for recreation.
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Both routine and NPDES-required surface water monitoring programs (over 225 sites) are performed at Y -12 to assess
the impacts of the plant effluents upon natural receiving water and to estimate the impacts of these effluents on human
health and the environment. At Y-12, Bear Creek, McCoy Branch, Rogers Quarry, and East Fork Poplar Creek receive
effluent from treated sanitary wastewater, industrial discharges, cooling water blowdown, stormwater, surface water
runoff, and groundwater. The chemical water quality of Bear Creek has been affected by the infiltration of
contaminated groundwater. Contaminants included high concentrations of dissolved salts, several metals, chlorinated
solvents, and polychlorinated biphenyls (PCBs) (OR DOE 1994d:5-9). DOE is currently involved with remediation of
East Fork Poplar Creek under CERCLA because the creek was contaminated by past releases from Y -12. Significant
cleanup activities are required onsite and offsite. Contaminants present in East Fork Poplar Creek included mercury,
organics, PCBs, and radionuclides (OR DOE 1994d:5-9).

There are 455 NPDES-permitted outfalls associated with the three major facilities at ORR; many of these are
stormwater outfalls. Approximately 57,000 NPDES laboratory analyses were completed in 1993, with a compliance
rate of over 99 percent. Most excursions were associated with precipitation runoff (OR DOE 1994c:2-13).

Asshown in table 4.2.2.4-1, all parameters were below state water quality criteria where the Clinch River leaves ORR.
Monitoring data from this sampling site are compared with monitoring data from the Melton Hill Dam sampling site,
located upstream of all ORR discharges, and therefore are representative of background water quality. The
concentrations downstream of ORR discharges were lower than concentrations upstream in all cases except gross beta
and total suspended solids. Concentrations at Melton Hill Dam were also well below applicable water quality criteria.

Table 4.2.2.4-1.-- Summary of Surface Water Quality Monitoring of the Clinch River, 1993

| I Average Water Body Concentration |

Parameter Unit of | Water Quality | Downstream from all [Melton Hill Reservoir Above City of Oak
Measure Criteria® DOE Inputs Ridge Water Intake

IRadiological |

Alpha (gross) pCi/L 15¢ 0.85 (0.30) 1.7 (0.46)

Beta (gross) pCi/L 508 4.8 (0.54) 2.9 (0.32)

Cesum-137  ||pCi/L 1209 0.65 (1.2) NST

[Technetium-99 |[pCi/L ~ ||4,000d 2.9(1.1) INST |

Uranium, Total 19 |pCi/L 209 1.6 (0.97) 1.0 (0.50)

INonr adiological |

(C):;;gr]nef ?ﬂlemand mg/L NA ~8.2L 15

Fluoride mg/L 407L 2012 ~0.102 NST

Manganese mg/L 0.05%2 0.036 0.91

Nitrate mg/L 10.0 <L 3.3

pH pH units ||6.5-8.5L1 8.0 8.0

|Sodium Img/L INA 4.1 4.8

Sulfate mg/L 250 11 21.0 22.0

Suspended solids||mg/L NA ~11.0< ~6.6

g?g'sdisso'ved mg/L 50010 150 170

Surface Water Rights and Permits. In Tennessee, the state's water rights laws are codified in the Water Quality Control
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Act. In effect, the water rights are similar to riparian rights in that the designated usages of a water body cannot be
impaired. The only requirement to withdraw water from available supplies would be a U.S. Army Corps of Engineers
permit to construct intake structures.

Groundwater. ORR islocated in an area of sedimentary rocks of widely varying hydrological characteristics.
However, because of the topographic relief and a decrease in bedrock fracture density with depth, groundwater flow is
restricted primarily to shallow depths of the saturated zone in the aquitards, and groundwater discharges primarily to
nearby surface waters within ORR (OR DOE 1994c:7-5). Depth to groundwater is generally 6 to 9 m (19.7 to 29.5 ft)
but is as little as 1.5 m (4.9 ft) in the area of Bear Creek Valley near Highway 95.

Aquifers at ORR include a surficial soil and regolith unit and bedrock aguifers. The surficial aquifer consists of
manmade fill, alluvium, and weathered bedrock. Bedrock aquifers occur in carbonates and low-yield sandstones,
siltstones, and shales.

There are no Class | sole-source aquifers that lie beneath ORR. All aquifers are considered Class Il aquifers (current
potential sources of drinking water). Because of the abundance of surface water and its proximity to the points of use,
very little groundwater is used at ORR. Only one water supply well exists on ORR; it provides a supplemental water
supply to an aquatics laboratory during extended droughts.

Recharge occurs over most of the area but is most effective where overburdened soils are thin or permeable. In the
area near Bear Creek Valley, recharge into the carbonate rocks occurs mainly along Chestnut Ridge (OR DOE
1992c:5-5). Shallow groundwater generally flows from the recharge areas to the center of Bear Creek Valley and
discharges into Bear Creek and its tributaries.

Groundwater Quality. Groundwater samples are collected quarterly from a representative number of the more than
1,000 monitoring wells throughout ORR. Groundwater samples collected from the monitoring wells are analyzed for a
standard suite of parameters and constituents, including trace metals, volatile organic compounds (V OCs), radioactive
materials, and pH. Background groundwater quality at ORR is generally good in the near surface aquifer zones and
poor in the bedrock aquifer at depths greater than 300 m (984 ft) due to high total dissolved solids.

Groundwater in Bear Creek Valley near Y-12 has been contaminated by hazardous chemicals and radionuclides
(mostly uranium) from past weapons production process activities. The contaminated sources include past waste
disposal sites, waste storage tanks, spill sites, and contaminated inactive facilities (OR DOE 1994c:7-11,7-16,7-33-7-
36).

Groundwater Availability, Use, and Rights. Industrial and drinking water supplies in the area are primarily taken from
surface water sources. However, single-family wells are common in adjacent rural areas not served by the public water
supply system. Most of the residential supply wellsin the immediate area of ORR are south of the Clinch River (OR
DOE 1992c:1-15). Most wells used for potable water are located in the deeper principa carbonate aquifer (305 m
[1,000 ft]), while the groundwater contamination at Y-12 is primarily found at a depth of approximately 84 m (276 ft).

Groundwater rights in the State of Tennessee are traditionally associated with the Reasonable Use Doctrine (VDL
1990a:725). Under this doctrine, landowners can withdraw groundwater to the extent that they must exercise their
rights reasonably in relation to the similar rights of others.

4.2.2.5 Geology and Soils

Geology. ORR lies in the Valley and Ridge province of east-central Tennessee. The topography consists of alternating
valleys and ridges that have a northeast-southwest trend, with most ORR facilities occupying the valeys. Y-12isin
the Bear Creek Valley. Bear Creek Valley and the adjacent Pine and Chestnut Ridges are underlain by rocks composed
of siltstone, silty limestone, and shale with some sandstone. The present topography of the valleys is the result of
stream erosion of the softer shales and limestones. The ridges are underlain by the more resistant sandstones and
dolomites.

ORR is cut by many inactive faults formed during the late Paleozoic Era. The Oak Ridge area lies at the boundary

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/v1c42-422.htm[6/27/2011 2:04:21 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

between seismic Zones 1 and 2 (appendix figure A.1-1). Since the New Madrid earthquakes of 1811 to 1812, at |east
26 other earthquakes with a modified Mercalli intensity of 111 to VI have been felt in the Oak Ridge area. Most of
these seismic events have occurred in the Valley and Ridge province. The nearest seismic event occurred in 1930, 8 km
(5 mi) from ORR. It had a modified Mercalli intensity of V at the site (OR EG& G 1991a: 3-4). The magnitude of the
largest recorded earthquake in eastern Tennessee was 4.6 on the Richter scale. This earthquake occurred in 1973 in
Maryville, TN, 34 km (21 mi) southeast of ORR, and had an estimated modified Mercalli intensity of V to VI in the
Oak Ridge area ( DOE 1996h:4.55). There is no volcanic hazard at ORR. The area has not experienced volcanism
within the last 230 million years. Therefore, future volcanism is not expected (DOE 1995i:4-200).

Soils. Bear Creek Valley lies on well to moderately well-drained soils underlain by shale, siltstone, and sandstone.
Developed portions of the valley are designated as urban land. Soil erosion from past land uses has ranged from slight
to severe. Erosion potential is very high in those areas with slopes greater than 25 percent that have been severely
eroded in the past. Erosion potential islowest in nearly flat-lying permeable soils that have a loamy texture (ORNL
1988h:69). Additionally, wind erosion is slight, shrink-swell potential islow to moderate, and the soils are acceptable
for standard construction techniques. There are no prime farmlands on ORR (DOE 1995i:4-188).

4.2.2.6 Biotic Resources

The following section describes biotic resources at ORR including terrestrial resources, wetlands, aquatic resources,
and threatened and endangered species. A list of the threatened and endangered species that may be found on or in the
vicinity of ORR is presented in appendix C.

Terrestrial Resour ces. Plant communities at ORR are characteristic of the intermountain regions of central and
southern Appalachia. Approximately 10 percent of ORR has been developed since it was withdrawn from public
access,; the remainder of the site has reverted to or been planted with natural vegetation (OR DOE 1989a:3-5). The
vegetation of ORR has been categorized into seven plant communities (figure 4.2.2.6-1). Pine and pine-hardwood
forest and oak-hickory forest are the most extensive plant communities on ORR, while northern hardwood forest and
hemlock-white pine-hardwood forest are the least common forest community types. Nine-hundred eighty-three
species, subspecies, and varieties of plants have been identified on ORR (OR NERP 1993b:2).

Animal species found on ORR include 26 species of amphibians, 33 species of reptiles, 169 species of birds, and 39
species of mammals (OR NERP nda:10-17). Animals commonly found on ORR include the American toad ( Bufo
americanus ), eastern garter snake ( Thamnophis sirtalis ), Carolina chickadee ( Parus carolinensis ), northern cardina
( Cardinalis cardinalis), white-footed mouse ( Peromyscus leucopus ), and raccoon ( Procyon lotor ). Although the
whitetail deer ( Odocoileus virginianus) is the only species hunted onsite (OR DOE 1991c:4-6), other game animals
are also present. Raptors, such as the northern harrier ( Circus cyaneus ) and great horned owl ( Bubo virginianus),
and carnivores, such as the gray fox ( Urocyon cinereoargenteus ) and mink ( Mustela vison ), are ecologically
important groups on ORR. A variety of migratory birds has been found at ORR. Migrating birds present onsite, as well
as their nests and eggs, are protected by the Migratory Bird Treaty Act .

Terrestrial habitat within the Y-12 area is dominated by buildings, parking lots, and lawns; thus, little natural
vegetation is present. A few small forested areas do exist within the plant boundary aong the slope of Chestnut Ridge.
Fauna within the Y-12 area are limited by the lack of large areas of natural habitat (OR DOE 1994d:5-13).

Wetlands. Wetlands on ORR include emergent, scrub/shrub, forested wetlands associated with embayments of the
Melton Hill and Watts Bar Reservoirs, riparian areas bordering major streams and their tributaries, old farm ponds,
and groundwater seeps. Well-developed communities of emergent wetland plants in the shallow embayments of the
two reservoirs typicaly intergrade into forested wetland plant communities, which extend upstream through riparian
areas associated with streams and their tributaries. Old farm ponds on ORR vary in size and support diverse plant
communities and fauna. Although most riparian wetlands on ORR are forested, areas within utility rights-of-way, such
as those in Bear Creek and Melton Valleys, support emergent wetland vegetation (OR NERP 1991a:18,26,41). Two
small wetland areas are located near the west end of Y-12 (OR DOE 1994d:5-14). Y-12 is drained by Bear Creek and
East Fork Poplar Creek; wetlands occur along portions of both streams.

Aquatic Resour ces. Aquatic habitat on or adjacent to ORR ranges from small, free-flowing streams in undisturbed
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watersheds to larger streams with altered flow patterns due to dam construction. These aguatic habitats include
tailwaters, impoundments, reservoir embayments, and large and small perennial streams. Aquatic areas within ORR
also include seasonal and intermittent streams.

Sixty-four fish species have been collected on or adjacent to ORR. The minnow family has the largest number of
species and is numerically dominant in most streams (ORNL 1988c:0O-43). Fish species representative of the Clinch
River in the vicinity of ORR are shad and herring ( Clupeidae ), common carp ( Cyprinus carpio ), catfish (
Ictaluridae ), bluegill ( Lepomis macrochirus), crappie ( Pomoxis spp .), and drum ( Aplodinotus grunniens) (ORNL
1981h:138-139). The most important fish species taken commercially in the ORR area are common carp and catfish.
Commercial fishing is permitted on the Clinch River downstream from Melton Hill Dam (TN WRA 1995a:1-5).
Recreational species consist of crappie, largemouth bass ( Micropterus salmoides ), sauger ( Stizostedion canadense ),
sunfish ( Lepomis spp .), and catfish. Sport fishing is not permitted within ORR.

Y-12isdrained by Bear Creek and East Fork Poplar Creek. While both streams contain adequate physical habitat to
maintain and propagate aquatic life throughout their length, species abundance and diversity within both streams have
been affected by past Y -12 operation (OR DOE 1994d:5-13).

Threatened and Endangered Species. Eighty-four Federal- and state-listed threatened, endangered, and other special
status species may be found on and in the vicinity of ORR (appendix table C-1). Twenty-six of these species have
been identified on the site, 17 of which are Federal- and/or state-listed as threatened or endangered. The bald eagle (
Haliaeetus leucocephalus ) is the only Federal-listed species observed on the site (i.e., foraging on Melton Hill and
Watts Bar Lakes). The additional state-listed species observed include 14 plant, 1 hawk, and 1 salamander species. No
critical habitat for threatened or endangered species, as defined in the Endangered Species Act (50 CFR 17.11; 50 CFR
17.12), exists on ORR.

Y -12 does not contain any specia status species (OR DOE 1994d:5-14). However, Bear Creek, which drains the
western portion of the plant area, contains the Tennessee dace ( Phoxinus tennesseensis ).

4.2.2.7 Cultural and Paleontological Resources

Prehistoric Resour ces. More than 20 cultural resources surveys have been conducted on ORR. About 90 percent of
ORR has received at least reconnaissance-level studies; however, lessthan 5 percent of ORR has been intensively
surveyed. Most cultural resources studies have occurred along the Clinch River and adjacent tributaries. Prehistoric
sites recorded at ORR include villages, burial mounds, camps, quarries, chipping stations, limited activity locations,
and shell scatters. To date, over 45 prehistoric sites have been recorded at ORR, 13 of which may be considered
potentially eligible for the NRHP. Most of these sites however have not yet been evaluated.

One site (40RE86), which is located on the Clinch River near K-25, has been determined to be eligible for inclusion on
the NRHP. No NRHP-eligible prehistoric sites have been identified at Y-12. One site (40ANG6), a lithic scatter, was
identified near Scarboro Road east of Y-12, outside the fences. A field review of Y-12 indicated that much of the area
had been disturbed and that the potential for NRHP-eligible prehistoric sites was low. Additional prehistoric sites may
be identified in the unsurveyed portions of ORR. On May 6, 1994, a Programmatic Agreement concerning the
management of historical and cultural properties at ORR was executed among the Oak Ridge Operations Office, the
Tennessee State Historic Preservation Officer (SHPO), and the Advisory Council on Historic Preservation. This
agreement was administered to satisfy DOE's responsibilities regarding sections 106 and 110 of the National Historic
Preservation Act, and requires DOE to develop a cultural resources management plan for ORR and to conduct cultural
resources surveys as required.

Historic Resour ces. Historic resources identified at ORR include both archaeological remains and standing structures.
Documented log, wood frame, or fieldstone structures include cabins, barns, churches, gravehouses, springhouses,
storage sheds, smokehouses, log cribs, privies, henhouses, and garages. Archaeological remains consist primarily of
foundations, roads, and trash scatters. Sixty-nine pre-1942 cemeteries were located within the original ORR site (OR
Robinson 1950a:130). Because the size of the reservation has been reduced, today there are 32 known cemeteries
within ORR. More than 240 historic resources have been recorded at ORR, and 38 of those sites may be considered
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potentially NRHP eligible.

All structures at ORR have been surveyed for historic significance, and all pre-World War Il structures have been
evaluated for NRHP dligibility. Freel's Cabin and two church structures, George Jones Memorial Baptist Church and
the New Bethel Baptist Church, are listed on the NRHP. These structures date from before the establishment of the
Manhattan Project. NRHP sites associated with the Manhattan Project include the Graphite Reactor at ORNL, listed on
the NRHP as a National Historic Landmark, and three traffic checkpoints, Bear Creek Road, Bethel Valley Road, and
Oak Ridge Turnpike Checking stations. None of these sites islocated at Y-12. Many other buildings and facilities at
ORR are associated with the Manhattan Project and may be potentially eligible for the NRHP.

Historic building surveys were completed during fiscal year 1994 at K-25 and ORNL. A similar survey was completed
at Y-12in fiscal year 1995. The final document should be finished in fiscal year 1996. Based on this survey,
approximately 100 buildings at Y-12 may be NRHP dligible. The secondary and case fabrication alternative involves
modificationsto 17 buildings at Y -12 (appendix section A-3.2.1). Through consultation with the Tennessee SHPO,
Buildings 9215, 9401-3, 9706-2, 9996, 9998, and 9212 have been determined NRHP eligible as contributing properties
to the proposed Y -12 Plant National Register Historic District. In addition, Building 9710-2 has been determined to be
NRHP €ligible. The remaining buildings involved do not possess architectural or historical significance to meet
National Register Criteriaand therefore are not considered to be contributing properties to the proposed historic
district. Additional historic sites may be anticipated in the unsurveyed portions of ORR.

Native American Resour ces. The Overhill Cherokee occupied portions of the Tennessee, Hiwassee, Clinch, and Little
Tennessee River Valleys by the 1700s. Overhill Cherokee villages consisted of a large townhouse, a summer pavilion,
and a plaza. Residences had both summer and winter structures. Subsistence was based on hunting, gathering, and
horticulture. Most of the Cherokee people were relocated to the Oklahoma territory in 1838; some Cherokee later
returned to the area from Oklahoma. Resources that may be sensitive to Native American groups include remains of
prehistoric and historic villages, ceremonial lodges, cemeteries, burias, and traditional plant gathering areas. No Native
American resources have been identified at Y-12. The Eastern Band of the Cherokee has been consulted concerning
activitiesat ORR.

Paleontological Resour ces. The majority of geological units with surface exposures at ORR contain pal eontol ogical
materials. All paleontological materials consist of invertebrate remains, and these assemblages have relatively low
research potential (NRC 1987c:122).

4.2.2.8 Socioeconomics

Socioeconomic characteristics addressed at ORR include employment and regional economy, population and housing,
and public finance. Statistics for employment and regional economy are presented for the regional economic area that
encompasses 15 counties in Tennessee around ORR. Statistics for population and housing, and public finance are
presented for the ROI, a four-county area in which 91.3 percent of all ORR employees reside: Anderson County (33.1
percent), Knox County (36 percent), Loudon County (5.6 percent), and Roane County (16.6 percent) (appendix table
D.1-1). Figure 4.2.2.8-1 presents a map of the counties and selected cities composing the ORR regional economic area
and ROI. Supporting data is presented in appendix D.

Regional Economy Characteristics. Selected employment and regional economy statistics for the ORR regional
economic area are summarized in figure 4.2.2.8-2. Between 1980 and 1990, the civilian labor force in the regional
economic area increased from 355,353 to 412,803 persons, a 16-percent increase (an annual average increase of 1.6
percent). In 1994, unemployment in the regional economic area was 4.9 percent, about the same as for Tennessee (4.8
percent). The region's per capitaincome of $17,652 in 1993 was approximately 4.3 percent less than the statewide per
capita income of $18,439.

Asshown in figure 4.2.2.8-2, the composition of the regional economic area economy parallels that of the statewide
economy of Tennessee. During 1993, the service sector constituted over 26 percent of the region'stotal employment,
followed by retail trade (19 percent) and manufacturing (18 percent). For the entire state, the service sector comprised
26 percent of total employment, manufacturing comprised 19 percent, and retail trade, 17 percent.
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Population and Housing. Between 1980 and 1992, the ROI population increased from 464,018 to 499,444. This was an
increase of about 7.6 percent (an annual average increase of lessthan 1 percent). Within the ROI, Loudon County
experienced the greatest population increase at 16.4 percent (an annual average increase of alittle over 0.7 percent),
while Roane County's popul ation decreased by about 0.7 percent (much less than 1 percent annually).

Between 1980 and 1990, the total number of housing units in the ROI increased from 181,299 to 206,067. The 13.8-
percent increase (1.4-percent annual average increase) in housing units between 1980 and 1990 was dlightly less than
the annual average increase for the entire state. The total number of housing units in the ROI for 1992 was estimated to
be 213,500. The 1990 ROl homeowner and rental vacancy rates were 1.7 and 8.5 percent, respectively. These rates
were comparable to the statewide rates. Population and housing trends are summarized in figure 4.2.2.8-3 p.2.

Public Finance. Financial characteristics of the local jurisdictions in the ORR ROI that are most likely to be affected
by the proposed action are presented in this section. The data reflect total revenues and expenditures of each
jurisdiction's general fund, special revenue funds, and, as applicable, debt service, capital project, and expendable trust
funds. Funding for schoolsin the ROI is provided by the county or city in which they are located. Mgor revenue and
expenditure fund categories for counties and cities are presented in appendix table D.2.3-1. Figure 4.2.2.8-2
summarizes 1994 local governments' revenues and expenditures. Fund balances, which are dollars carried over from
previous years, are not included in figure 4.2.2.8-2. All jurisdictions assessed had positive fund balances.

4.2.2.9 Radiation and Hazardous Chemical Environment

The following section provides a description of the radiation and hazardous chemical environment at ORR. Also
included are discussions of health effects studies, a brief accident history, and emergency preparedness considerations.

Radiation Environment. Mgjor sources of background radiation exposure to individuals in the vicinity of ORR are
shown in table 4.2.2.9-1. All annual doses to individuals from background radiation are expected to remain constant
over time. Accordingly, the incremental total dose to the population would result only from changes in the size of the
population. Background radiation doses are unrelated to ORR operations.

Radionuclides released into the environment from ORR operations provide another source of radiation exposure to
individuals in the vicinity of ORR. The radionuclides and quantities released from operations in 1993 are listed in the
Oak Ridge Reservation Environmental Report for 1993 (ES/ESH-47). The doses to the public resulting from these
releases and direct radiation are presented in table 4.2.2.9-2. These doses fall within radiological limits (DOE Order
5400.5, Radiation Protection of the Public and the Environment) and are small in comparison to background radiation.
The releases listed in the 1993 report were used in developing the reference environment (No Action) radiological
releases at ORR in 2005 (section 4.2.3.9).

Based on a dose-to-risk conversion factor of 500 cancer deaths per 1 million person-rem (5x10 -4 fatal cancer per
person-rem) to the public (appendix E), the fatal cancer risk to the maximally exposed member of the public due to
radiological releases from ORR operationsin 1993 is estimated to be approximately 1.5x10- 6 . That is, the estimated
probability of this person dying of cancer at some point in the future from radiation exposure associated with 1 year of
ORR operations is less than 2 chancesin 1 million. (Note that it takes several to many years from the time of exposure
to radiation for a cancer to manifest itself.)

Based on the same conversion factor, 0.014 excess fatal cancers are projected in the population living within 80 km (50
mi) of ORR from normal operation in 1993. To place this number in perspective, it can be compared with the numbers
of fatal cancers expected in this population from all causes. The 1990 mortality rate associated with cancer for the
entire U.S. population was 0.2 percent per year (Almanac 1993a:839). Based on this national rate, the number of fatal
cancers from all causes expected to occur during 1993 was 1,760 for the population living within 80 km (50 mi) of
ORR. This number of expected fatal cancersis much higher than the estimated 0.014 fatal cancers that could result
from ORR operationsin 1993. Workers at ORR receive the same dose as the general public from background
radiation, but also receive an additional dose from working in the facilities. Table 4.2.2.9-3 presents the average,
maximum, and total occupational doses to ORR workers from operations in 1992. These doses fall within radiological
limits (10 CFR 835). Based on a dose-to-risk conversion factor of 400 fatal cancers per 1 million person-rem (4x10 -4
fatal cancers per person-rem) among workers (appendix E), the number of excess fatal cancersto workers from
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operationsin 1992 is estimated to be 0.027. A more detailed presentation of the radiation environment, including
background exposures and radiological releases and doses, is presented in the Oak Ridge Reservation Annual Ste
Environmental Report for 1993 (ES/ESH-47). The concentrations of radioactivity in various environmental media
(e.g., air, water, and soil) in the site region (onsite and offsite) are also presented in the same report.

Table 4.2.2.9-1.-- Sources of Radiation Exposure to Individuals in the Vicinity, Unrelated to Oak Ridge
Reservation Operations

Source Committed Effective Dose Equivalent (mrem/yr)
Natural Background Radiation

Cosmic and cosmogenic radiation 2 27

External terrestrial radiation 13 28
Internal terrestrial radiation 14 40
Radon in homes (inhaled) 44 200

Other Background Radiation 14
Diagnostic x rays and nuclear medicine 53

Weapons test fallout <1
Air travel 1
Consumer and industrial products 10
Total 360

Table 4.2.2.9-2.-- Doses to the General Public from Normal Operation at Oak Ridge Reservation, 1993 (Committed
Effective Dose Equivalent)

Atmospheric Liquid Releases Total
Releases
Affected Environment Standardi® Actual Standarda Actual Standardi® Actual
Maximally exposed individual (mrem) 10 14 4 0.61 100 3.0L
E’;ﬁ;ﬂatlon within 80 kilometers=2 (person- None 26 None 20 100 28.0
o . . 19 )
'(A\n:/geri%e individual within 80 kilometers2 None 0030 None §.3x10 None 0.032

Chemical Environment. The background chemical environment important to human health consists of the
atmosphere, which may contain hazardous chemicals that can be inhaled; drinking water, which may contain
hazardous chemicals that can be ingested; and other environmental media with which people may come in contact
(e.g., soil through direct contact or via the food pathway). The baseline data for assessing potential health impacts from
the chemical environment are presented in previous sections of this PEIS, particularly sections 4.2.2.3 and 4.2.2.4.

Adverse health impacts to the public can be minimized through administrative and design controls to decrease
hazardous chemical releases to the environment and achieve compliance with permit requirements (e.g., air emissions
and NPDES permit requirements). The effectiveness of these controlsis verified by using monitoring information and
inspecting mitigation measures. Health impacts to the public may occur during normal operation viainhalation of air
containing hazardous chemicals released to the atmosphere by ORR operations. Risks to public health from ingesting

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/v1c42-422.htm[6/27/2011 2:04:21 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

contaminated drinking water or direct exposure are also potential pathways.

Baseline air emission concentrations for hazardous air pollutants and their applicable standards are presented in section
4.2.2.3. These concentrations are estimates of the highest existing offsite concentrations and represent the highest
concentrations to which members of the public could be exposed. These concentrations are compared with applicable
guidelines and regulations. Information about estimating health impacts from hazardous chemicalsis presented in
appendix E.

Exposure pathways to ORR workers during normal operation may include inhaling the workplace atmosphere,
drinking ORR potable water, and other possible contacts with hazardous materials associated with work assignments.
The potential health impacts vary from facility to facility and from worker to worker, and there is not enough
information available to allow a meaningful estimation and summation of these impacts. However, workers are
protected from workplace-specific hazards through appropriate training, protective equipment, monitoring, and
management controls. Workers are aso protected by ORR's adherence to OSHA and EPA occupational standards that
limit atmospheric and drinking water concentrations of potentially hazardous chemicalsin the workplace. Appropriate
monitoring, which reflects the frequency and amounts of chemicals used in the operation processes, ensures that these
standards are not exceeded. Additionally, DOE requirements ensure that conditions in the workplace are as free as
possible from recognized hazards that cause or are likely to cause illness or physical harm; therefore, workers' health
conditions at ORR are expected to be substantially better than required by the standards.

Table 4.2.2.9-3.-- Doses to the Onsite Worker from Normal Operation at Oak Ridge Reservation, 1992

Onsite Releases and
Direct Radiation

Affected Environment Standard? Actual &
Average worker (mrem) None 4.0
Maximally exposed worker (mrem) 5,000 2,000
Total workers (person-rem) None 68

Health Effects Studies. Two epidemiologic studies were conducted to determine whether or not ORR contributed to
any excess cancers in the communities surrounding the facility. One study found no excess cancer mortality in the
population living in counties surrounding ORR when compared to the control populations located in other nearby
counties and elsewhere in the United States. The other study found a slight increase in several types of cancersin the
counties near ORR, but none of the increases were statistically significant.

More epidemiologic studies have been conducted to assess the health effects of the population working at ORR than at
any other site reviewed for this PEIS. Increased cancer mortalities have been reported and linked to specific job
categories, age, and length of employment, as well as the levels of radiation exposure. For a more detailed description
of the studies reviewed and the findings, refer to appendix section E.4.

Accident History. There have been no accidents with a measurable impact on the offsite population during nearly 50
years of Y-12 operation at ORR. The most noteworthy accident in Y -12 history was the 1958 criticality accident. The
impact from this accident resulted in radiation sickness for a few ORR employees. In 1989, there was a one-time
accidental release of xylene into ORR's sewer system with no adverse offsite impacts. Accidental releases of anhydrous
hydrogen fluoride occurred in 1986, 1988, and 1992, with few onsite and negligible offsite impacts. The hydrogen
fluoride system where these accidents occurred is being modified to reduce the probability of future releases and to
minimize the potential consequences if a release does occur (ORR 1992a:6).

Emergency Preparedness. Each DOE site has established an emergency management program. This program has
been developed and maintained to ensure adequate response for most accident conditions and to provide response
efforts for accidents not specifically considered. The emergency management program incorporates activities
associated with emergency planning, preparedness, and response.
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DOE has overall responsibility for emergency planning and operations at ORR; however, DOE has delegated primary
authority for event response to the operating contractor. Although the contractor's primary response is onsite, it does
provide offsite assistance, if requested, under the terms of existing mutual aid agreements. If a hazardous materials
event with offsite impacts occurs at a DOE ORR facility, elected officials and local governments are responsible for
the state's response efforts. The Governor's Executive Order No. 4 established the Tennessee Emergency Management
Agency as the agency responsible for coordinating state emergency services. When a hazardous materials event
occurring at DOE facilities is beyond the capability of local government and assistance is requested, the Tennessee
Emergency Management Agency Director may direct state agencies to provide assistance to the local governments. To
accomplish this task and ensure prompt initiation of emergency response actions, the director may activate the State
Emergency Operations Center and Field Coordination Center. City or county officials may activate local emergency
operations centers in accordance with existing emergency plans.

4.2.2.10 Waste Management

This section outlines the major environmental regulatory structure and ongoing waste management activities for ORR.
A more detailed discussion of the ongoing waste management operations is provided in appendix section H.2.1.

DOE is working with Federal and state regulatory authorities to address compliance and cleanup obligations arising
from its past operations at ORR and is engaged in severa activitiesto bring its operations into full regulatory
compliance. These activities are set forth in negotiated agreements that contain schedules for achieving compliance
with applicable requirements and financial penalties for nonachievement of agreed upon milestones. These agreements
have been reviewed to assure the proposed actions are allowable under the terms of these agreements.

EPA placed ORR on the National Priorities List (NPL) on November 21, 1989. DOE, EPA Region 1V, and the
Tennessee Department of Environment and Conservation completed a Federal Facility Agreement effective January 1,
1992, coordinating ORR inactive site assessment and remedial action. Portions of the Federal Facility Agreement are
applicable to operating waste management systems. Existing actions being conducted under the Resource Conservation
and Recovery Act (RCRA) and applicable state laws minimize duplication, expedite response actions, and achieve a
comprehensive remediation of the site.

ORR manages a small quantity of spent nuclear fuel and five broad waste categories: TRU, low-level, mixed,
hazardous, and nonhazardous. Because there is no spent nuclear fuel or TRU waste associated with any of the proposed
activities at ORR, thereis no discussion in this PEIS of spent nuclear fuel or TRU waste generation and management at
ORR.

Low-Level Waste. LLW generated at Y-12 and K-25 is primarily contaminated with uranium; whereas, at ORNL,
LLW consists primarily of mixed fission products. During 1993, Y-12, ORNL, and K-25 generated approximately
1,030 m3 (272,000 gallon [gal]), 1,540 m3 (407,000 gal), and 6 m3 (1,540 gal) of liquid LLW, respectively (OR
MMES 1995c:5-12). At Y-12, the Central Pollution Control Facility treats and discharges nonnitrate dilute wastewater,
acidic and caustic waste, and plating rinse waters. This facility can also perform pretreatment of nitrate bearing waste
streams. The West End Treatment Facility processes nitrate bearing wastewater consisting of nitric acid, nitrate bearing
rinse waters, waste coolants, and bio-nitrification sludge. At ORNL, liquid LLW is collected in storage tanks and
routed through underground transfer lines to central evaporators for concentration. The concentrate is sent to the Milton
Valley storage tanks for storage and the condensate is sent to the Process Waste Treatment Plant for further treatment
prior to further management actions.

During 1993, Y-12, ORNL, and K-25 generated approximately 2,400 m3 (3,130 cubic yards [yd3]), 1,720 m3 (2,250
yd3), and 1,540 m3 (2,030 yd3) of solid LLW, respectively (OR MMES 1995¢:5-12). Solid LLW consists primarily of
radioactively contaminated construction debris, wood, paper, asbestos, trapping media, personal protection equipment,

and process equipment. In addition, Y-12, ORNL, and K-25 also generated 2,335 m3, 0.3 m3, and 42 m? of
contaminated scrap metal, respectively. Depleted and natural uranium machine chips, after oxidation to a stable
uranium oxide, are transported to the depleted uranium oxide storage vaults. Uranium sawfines are blended with
uranium oxide and placed in the oxide vaults as a short-term storage method. The only LLW disposal facility on ORR
islocated at ORNL; however, it only accepts LLW generated at ORNL. The declining disposal capacity has created a
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significant increase in storage requirements. Currently, LLW is shipped to commercial treatment facilities for volume
reduction (incineration or supercompaction) or recycle (metal smelting). The resulting residuals are returned to K-25
for storage and shipment to a disposal site.

The management of LLW at ORR has been affected by three recent events: declines in ORR disposal capacity,
changes in regulatory and operational conditions, and evolution of the radioactive waste disposal-class concept. The
previous strategy classified LLW according to its isotopic content, concentration, and the performance of a disposal
facility. In some instances, these classifications are used to describe the type of LLW or a disposal technology. For
example, L-1 refers to low concentration LLW or a landfill disposal facility, while L-I1 refers to low-to-moderate
concentration LLW or a tumulus disposal facility. A revised classification system has been proposed. Exempt LLW
would have contaminant levels sufficiently low to be disposed of in a sanitary or industrial landfill with state
concurrence. Disposable LLW would be suitable for disposal at ORR as determined by facility performance
assessments. Offsite LLW would be waste which would not meet the criteria of exempt or disposable. The long-range
strategy isto rely on the combination of onsite and offsite facilities. Plans for a replacement onsite disposal facility
will continue to be pursued with the most likely candidate site for a tumulus disposal facility being Bear Creek Valley.
That portion of the LLW that cannot be disposed of onsite consistent with DOE Order 5820.2A, Radioactive Waste
Management, will be stored until disposal offsite becomes available.

Mixed Low-Level Waste. RCRA mixed, radioactive land disposal-restricted waste is in storage at Y-12, ORNL, and
K-25. Because prolonged storage of these wastes exceeded the 1-year limit imposed by RCRA, ORR entered into a
Federal Facility Compliance Agreement for RCRA land disposal restriction wastes with EPA on June 12, 1992. The
Federal Facility Compliance Agreement recognizes that DOE will continue to generate and store such mixed wastes
subject to land disposal restrictions. A Tennessee Department of Environment and Commissioner's Order was issued
on September 26, 1995, that requires DOE to comply with the site treatment plan that was devel oped pursuant to the
Federal Facility Compliance Act of 1992. The plan contains milestones and target dates for DOE to characterize and
treat its inventory of mixed wastes.

In 1993, Y-12, ORNL, and K-25 generated 334,016 kilograms (kg) (736,372 pounds [1b]), 176,925 kg (390,049 Ib),
and 928,948 kg (2,047,959 Ib) of mixed LLW, respectively (OR MMES 1995c:7-7). Liquid mixed wastes at Y-12
consist primarily of nonnitrate bearing wastewaters, contaminated groundwaters, nitrate-bearing wastes, cyanide
wastes, contaminated waste oils, acidic wastes, caustic wastes, and contaminated solvents. Solid wastes include both
RCRA - and TSCA-mixed wastes. The Central Pollution Control Facility and Plating Rinsewater Treatment Facility
treat the nonnitrate bearing wastewaters; whereas, the West End Treatment Facility treats nitrate bearing wastes. Other
treatment facilities include the Groundwater Treatment Facility, Waste Coolant Processing Facility, Cyanide Treatment
Unit, Uranium Treatment Unit, and Biodenitrification Unit.

Mixed waste at K-25 includes liquids, sludges, and soil contaminated with hazardous and PCB constituents (including
waste, oils, spent solvents, paints, and cyanide- or sulfide-bearing reactive wastes), and corrosive and toxic wastes
from laboratory processes. Treatment facilities at K-25 include the Central Neutralization Facility and the TSCA
Incinerator. The primary waste streams treated at the Central Neutralization Facility include the scrubber effluent from
the TSCA Incinerator and process wastewaters from the K-1501 Steam Plant. The K-25 TSCA incinerator has a design
capacity to incinerate 907 kg/hour (hr) (2,000 Ib/hr) of mixed liquid waste and up to 454 kg/hr (1,000 Ib/hr) of solids
and sludge (91 kg/hr [200 Ib/hr] maximum sludge content). The TSCA incinerator is capable of incinerating both
TSCA- and RCRA-mixed waste. DOE guidance currently does not allow incineration of solids or sludges. Because of
permit limits (i.e., TSCA, RCRA, and the State of Tennessee), the incinerator is not running at full capacity. In 1993,
approximately 2,309 m 3 (610,000 gal) of mixed liquid waste was incinerated (OR MMES 1995c:7-9).

ORNL has no facilities specifically designed for the treatment of mixed wastes. Generators currently neutralize many
corrosives before discharge to process drains. Organic mixed wastes are scheduled to be treated at the TSCA
Incinerator.

Uranium-contaminated PCB wastes (mixed wastes) are being stored in excess of the 1-year limit imposed by TSCA

because of the lack of treatment and disposal capacities. DOE and EPA have signed a Federal Facility Compliance
Agreement, effective February 20, 1992, to bring the K-25 site associated with the Uranium Enrichment Program into
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compliance with TSCA regulations for use, storage, and disposal of PCBs. It also addressed the approximately 10,000
pieces of nonradioactive PCB-containing dielectric equipment associated with the shutdown of diffusion plant
operations. An additional Federal Facility Compliance Agreement related to TSCA compliance is currently being
discussed by DOE and EPA for ORR.

Hazar dous Waste. RCRA -regulated wastes are generated by ORR in laboratory research, electroplating operations,
painting operations, descaling, demineralizer regeneration, and photographic processes. Certain other wastes (e.g.,
spent photographic processing solutions) are processed onsite into a nonhazardous state. Those wastes that are safe to
transport and are certified as having no radioactivity added are shipped offsite to RCRA -permitted commercial
treatment or disposal facilities. Small amounts of reactive chemical explosives that would be dangerous to transport
offsite, such as aged picric acid, are processed onsite in the Chemical Detonation Facility at ORNL.

Y -12 generated approximately 9,920 m3 (13,000 yd3) of hazardous waste in 1993 (OR MMES 1995c:6-4). Of this

amount approximately 8,840 m3 (11,600 yd3) was liquid hazardous waste that was managed as mixed LLW and
treated at the Plating Rinsewater Treatment Facility and the Steam Plant Wastewater Treatment Facility. The solid
waste was treated offsite. Liquid and solid hazardous waste streams include steam plant wastewaters for treatment,
mineral oil contaminated with PCBs, and sludges. All hazardous waste generated at K-25, including all wastes subject
to RCRA and TSCA regulations, is managed as mixed LLW.

At ORNL approximately 23,800 m3 (31,200 yd3) of liquid hazardous waste was generated in 1993. Bulk nonnitrate
acids previoudly neutralized at the Nonradiological Wastewater Treatment Plant are now sent to the Central

Neutralization Facility. No treatment is performed for the approximately 354 m3 (464 yd3) of solid hazardous waste at
ORNL (OR MMES 1995c:6-5). Some waste is sent to K-25 for storage or incineration, while the remainder (non-
RCRA) is sent to a landfill at Y-12. Hazardous waste at K-25 is managed as mixed waste. Hazardous waste is
collected and stored until it can be certified under the "no rad added” policy, at which time it is shipped offsite.

Nonhazar dous Waste. Nonhazardous wastes are generated from ORR maintenance and utilities. For example, the
steam plant produces a nonhazardous sludge. Scrap metals are discarded from maintenance and renovation activities
and are recycled, when appropriate. Construction and demolition projects also produce nonhazardous industrial wastes.
All nonradioactive medical wastes are autoclaved to render them noninfectious and are sent to the Y -12 sanitary
landfill. Remedial action projects also produce wastes requiring proper management. The State of Tennessee-permitted
landfill (Construction Demolition Landfill VI) receives nonhazardous industrial materials such as fly ash and
construction debris. Asbestos and general refuse are managed in the Industrial and Sanitary Landfill V located at Y -
12.

Approximately 52,800 m3 (69,100 yd3) of solid industrial and sanitary wastes were generated on ORR in 1993 (OR
MMES 1995c:8-4). Y -12 is the single largest generator of this waste category with 43,900 m3 (57,600 yd3). ORNL

and K-25 generated approximately 11 and 6 percent, respectively, of the total nonhazardous waste.
1 Federal standard.

2 Value is maximum for 24-hour period.

3 No monitoring data available, baseline concentration assumed |ess than applicable standard.

4 State standard.

5 Annua average. f No standard. 40 CFR 50; OR DOE 1993a; TN DEC 1994a; TN DHE 1991a.

6 For comparison only.

7 National Primary Drinking Water Regulations (40 CFR 141).
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8 Proposed National Primary Drinking Water Regulations, Radionuclides (56 FR 33050).

9 DOE Derived Concentration Guides for water (DOE Order 5400.5). Values are based on a committed effective dose
equivalent of 100 millirems (mrem) per year; however, because the drinking water maximum contaminant level is
based on 4 mrem per year, the number listed is 4 percent of the Derived Concentration Guides.

10 Minimum of uranium isotopes.
11 A tilde (~) indicates that estimated values and/or detection limits were used in the calculation.

12 National Secondary Drinking Water Regulations (40 CFR 143).
NA - not applicable; NST - no sample taken; parentheses () indicate standard error of the mean.
OR DOE 1994f.

13 OR DOE 1994c.

14 NCRP 1987a. Value for radon is an average for the United States.

15 The standards for individuals are given in DOE Order 5400.5. As discussed in that order, the 10 mrem per year
limit from airborne emissions is required by the CAA, the 4 mrem per year limit is required by the SDWA , and the
total dose of 100 mrem per year is the limit from all pathways combined. The 100 person-rem value for the population
isgiven in proposed 10 CFR 834 (58 FR 16268).

16 Includes a dose of 0.20 mrem from drinking water.

17 Includes an annual direct radiation dose of 1 mrem to an individual at Poplar Creek or the Clinch River shoreline.

18 In 1993, this population was approximately 880,000.

19 Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site.
OR DOE 1994c..

20 10 CFR 835. DOE's god isto maintain radiological exposure as low as reasonably achievable.

21 DOE 1993n:7. The number of badged workers in 1992 was approximately 17,000.
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4.5 Pantex Plant

Pantex was established in 1951 and currently occupies approximately 4,119 ha (10,177 acres) of DOE-owned land
near Amarillo, TX. The current DP mission at Pantex is to assemble and disassemble nuclear weapons; perform HE
manufacturing; perform weapons repair, modification, and disposal; conduct stockpile evaluation and testing; and
provide interim storage for plutonium. Section 3.2.5 provides a description of all the DOE missions and support
facilities at Pantex. The location of Pantex isillustrated in figure 4.5-1, and the principal facilities and zones at Pantex
are shown in figure 4.5-2.

4.5.1 Description of Alternatives

No Action. Pantex would continue to perform the missions described in section 3.2.5.

Stockpile Management Alter natives. The A/D and the high explosives (HE) fabrication missions could be downsized
and consolidated and remain at Pantex. If the A/D mission remains at Pantex, the nonintrusive modification pit reuse
mission and the option of storing the strategic reserve of pits could be located there. In addition, if Y -12 does not
retain the secondary and case fabrication mission, the storage of the strategic reserve of secondaries could be located at
Pantex.

The HE fabrication mission could be phased out at Pantex and transferred to either LANL, LLNL, or both. In the event
that the HE fabrication mission was transferred, those facilities associated with this mission would be phased out and
Pantex downsized to accommodate just the A/D mission. The nonintrusive modification pit reuse and strategic storage
options would also be located at Pantex.

The A/D mission could either stay at Pantex without the HE fabrication mission or it could be phased out at Pantex
and transferred to NTS. If the A/D mission was aso transferred, then all of the DP missions at Pantex would be phased
out and the entire plant could be turned over to EM for disposition.

Stockpile Stewardship Alternatives. There are no stockpile stewardship alternatives that include Pantex.

4.5.2 Affected Environment

45.2.1 Land Resources

Pantex is located within Carson County in the Panhandle region of Texas, 27 km (17 mi) east-northeast of downtown
Amarillo. Pantex covers 6,466 ha (15,978 acres) of land, of which 4,119 ha (10,177 acres) are owned by the Federal
Government, and 2,347 ha (5,800 acres) immediately south of the main plant area are leased from Texas Tech for use
as a safety and security buffer zone. DOE-owned land at the plant facility includes 3,683 ha (9,100 acres) in the main
plant area and 436 ha (1,077 acres) around Pantex Lake, 4 km (2.5 mi) northeast of the main plant area. The
undeveloped land at Pantex Lake is held by DOE to retain water rights. All owned and leased buildings on the Pantex
site are administered, managed, and controlled by DOE. Generalized land uses at Pantex and in the vicinity are shown

infigure 4.5.2.1-1.

Industrial operations at Pantex are currently located on approximately 809 ha (2,000 acres) of DOE-owned property,
excluding the Burning Ground, firing sites, and other outlying areas. The Burning Ground and firing sites occupy
approximately 198 ha (489 acres).

Texas Tech Agriculture Research operations use DOE-leased land that is not actively used by Pantex operations for
agricultural use. Agricultural activities generally consist of dry farming and livestock grazing. A limited amount of
crop irrigation occurs. Except for the playas, the Natural Resources Conservation Service (formerly the Soil
Conservation Service) considers these lands prime farmland when irrigated. Texas Tech land also contains four
dwelling units located approximately 5 km (3 mi) southwest of the weapons A/D and HE production core.
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The land surrounding Pantex is rural private property. The closest offsite residences are approximately 31 m (102 ft)
west of the plant boundary along Farm-to-Market Road 683. Most of the surrounding land is prime farmland when
irrigated, with the exception of the area northwest of the plant site, which is rangeland. The majority of the
surrounding land is cultivated. The packing plant of lowa Beef Packers, Inc., isthe only industria facility within 3 km
(2 mi) of the plant.

Four low-altitude Federal airways used by the Amarillo International Airport for aircraft landings and takeoffs cross or
come near Pantex. The runway is located approximately 11 km (7 mi) southwest of the site boundary.

It is anticipated that future residential development in the area will occur toward the southwest, away from the plant.
The East Planning Area of the city, which extends to within 3.2 km (2 mi) of the plant site, has historically been one of
the slower growing residential areas. Because of the presence of the airport, an important industrial use in this area, the
Amarillo Comprehensive Plan encourages compatible use rather than residential use. The largest residential area,
located approximately 8 km (5 mi) southwest of the plant boundary, is the site of the former Amarillo Air Force Base
housing, which has been converted to rental housing.

Table 4.5.2.2-1.-- Basdaline Characteristics for Pantex Plant

Characteristics Current Value
Land
Area (ha) 4,119
Roads (km) 76
Railroads (km) 27
Electrical
Energy consumptiond (MWh/yr) 84,420
Peak load (MWe)2 13.6
Fuel
Natural gas2 (m3/yr) 14,600,000
Liquid (L/yr) 1,775,720
Coal (t/yr) 0
Steam?
Generation (kg/hr) 59,524

45.2.2 Site Infrastructure

Section 3.2.5 describes the current missions at Pantex. To support these missions, infrastructure exists as shown in
table 4.5.2.2-1.

4.5.2.3 Air Quality

This section describes existing air quality including a review of the meteorology and climatology in the vicinity of
Pantex. More detailed discussions of the air quality methodologies, input data, and atmospheric dispersion
characteristics are presented in appendix section B.3.5.

M eteor ology and Climatology. The climate at Pantex and in the surrounding region is characterized as semi-arid with
hot summers and relatively cold winters. The average annual temperature in the Amarillo region is 13.8 °C (56.9 °F);
average daily temperatures vary from a mean daily minimum of -5.7 °C (21.8 °F) in January to a mean daily maximum
of 32.8 °C (91.1 °F) in July. The annual average precipitation is approximately 49.7 cm (19.6 in). Prevailing wind
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directions at Pantex are from the south to southwest. The annual average wind speed is 6.0 m/s (13.5 mph) (NOAA
1994c:3).

Ambient Air Quality. Pantex islocated within the Amarillo-Lubbock Intrastate AQCR 211, which is currently
designated as "attainment” or "unclassified" by EPA (40 CFR 81.344) with respect to the NAAQS for criteria
pollutants (40 CFR 50). Appendix table B.3.1-1 lists the NAAQS for these criteria pollutants. These standards have
been adopted by the State of Texas (TX ACB 1993a). There are no Prevention of Significant Deterioration (40 CFR
52.21) Class | areas within 100 km (62.1 mi) of Pantex.

The primary emission sources of criteria pollutants at Pantex are the steam plant boilers, the explosives burning
operation, and diesel and gasoline engines. Potential emission sources of hazardous/toxic air pollutants include the HE
Synthesis Facility, the explosives burning operation, miscellaneous laboratories, and other small operations. With the
exception of open burning of HE at the Burning Ground, most stationary points of nonradioactive atmospheric releases
are from fume hoods and building exhaust systems with HEPA filters.

Table 4.5.2.3-1 presents the baseline ambient air concentrations for criteria pollutants and other pollutants of concern
at Pantex. As shown in the table, baseline concentrations are in compliance with applicable guidelines and regulations.

Table 4.5.2.3-1.-- Comparison of Baseline Ambient Air ConcentrationswiTD Most Stringent Applicable
Regulations and Guidelines at Pantex Plant, 1993

Pollutant ?ivneireaging gﬂ/;SSt)Stringent Regulation or Guideline ( gi?lecl(larr;(teration
(gm3)
Criteria Pollutant
Carbon monoxide 8-hour 10,0002 161
1-hour 40,0002 924
Lead gj'are{‘e‘?ar 158 0.01
Nitrogen dioxide Annual 1002 0.90
Ozone 1-hour 2352 6
Particulate matter Annual 502 8.73
24-hour 1502 88.5
Sulfur dioxide Annual 802 <0.01
24-hour 3652 <0.01
3-hour 1,300° <0.01
30-minute 1,045L <0.01
Mandated by Texas
Hydrogen fluoride 30-day 0.8¢ <0.27
7-day 1.67 <0.27
7
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TetrachloroeTDylene 30-minute 340 17.6
Annual 3L 0.07
Toluene 30-minute® 1880~ 568
Annual 1881 1.73
1,1,2-TrichloroeTDane ~ 30-minute® 550% 17.3
Annua 557 0.08
TrichloroeTDylene 30-minuted 1350 51.1
Annua 135L 0.21
TrieTDylamine 30-minuted 40L 1.08
Annua 4L 0.002
Xylene 30-minute8 3700¢ 145
Annual 4341 0.47

4.5.2.4 Water Resources

This section describes the surface and groundwater resour ces at Pantex.

Surface Water. There are no streams or rivers at Pantex, and all site water requirements are currently met by
groundwater. All surface water drains to playas, natural closed depressions that collect runoff to form ephemeral lakes.
There are six playas associated with Pantex. Playas 1 through 3 are located on the main site, Playas 4 and 5 are located
south and southwest, respectively, of the main site, and Pantex Lake (the sixth playa) is located approximately 4 km
(2.5 mi) northeast of the main site (figure 4.5.2.4-1).

Playa 1 receives continuous wastewater discharges from the Pantex Wastewater Treatment Facility. Treated industrial
wastewater discharges from buildings, and stormwater runoff are directed to Playas 1, 2, and 4. Playa 3 receives
stormwater runoff from the Pantex Burning Ground. Playa 5 has received wastewater from numerous sources other
than Pantex. Past Pantex activities included discharge of treated effluents to Pantex Lake. There are also a number of
playas adjacent to Pantex that receive drainage from perimeter portions of the site. Playas provide a source of
groundwater recharge through infiltration, although the rate of recharge is unknown. A study to determine this
infiltration rate is currently being conducted (PX DOE 1996b:4-55).

Because there are no onsite or nearby flowing streams, floodplains exist only in association with the playas. The U.S.
Army Corps of Engineers delineated 100- and 500-year floodplains and concluded that the only incidence of flooding
would occur at Playa 3. The 500-year flood runoff at Playa 3 would overflow out of the drainage basin creating
shallow (less than 30 cm [1 ft]) flooding of the drainage basins for Playas 1 and 2. This limited flooding would not
affect the operations of Pantex (PX DOE 1996b:4-57).

Surface Water Quality. Surface water monitoring is conducted at all five playas at the main plant and Pantex Lake as
well as at Bushland Playa, an offsite control playa (50 km [30 mi] west of Pantex) used for comparative purposes.
Bushland Playa was dry during 1994. With the exception of a June 1994 high water level in Playa 1, due to a rainfall
event, the Texas Natural Resources Conservation Commission's annual wastewater inspection in 1993 and 1994 did not
note any deficiencies with permit requirements; however, the plant reported 16 excursions of the pH limitation during
1993. A treatment to adjust the effluent pH was installed in September 1993.

Surface Water Rights and Permits. Pantex submitted an NPDES permit application for industrial discharge on
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November 5, 1990, and a stormwater discharge permit application in October 1991. EPA classified the playa lakes as
jurisdictional wetlands and not "waters of the U.S." and therefore did not issue either permit. EPA requested on
February 16, 1994, that Pantex resubmit modified NPDES permit applications for industrial discharge to Playas 1, 2,
and 4. The application was submitted to EPA on August 26, 1994. A Notice of Intent to discharge stormwaters
associated with nonconstruction industrial activities into Playas 1, 2, 3, and 4 via outfalls 007 through 030 was
submitted to EPA on September 30, 1994. A stormwater permit was issued by EPA in February 1995. A draft NPDES
industrial discharge permit was issued on December 31, 1994. Comments followed the issuance of the permit, and
additional information was requested. A revised draft NPDES permit was issued on August 12, 1995; issuance of a
final permit is still pending (PX DOE 1996hb:4-61).

Treated domestic and industrial wastewater from Pantex is discharged into Playas 1 and 2 under the Texas Natural
Resource Conservation Commission Wastewater No-Discharge Permit No. 02296. This permit was issued on May 19,
1980, and renewed and modified on May 3, 1988. This permit allows wastewater disposal by evaporation and onsite
irrigation on Texas Tech University farmland. A modified renewal application was submitted on December 26, 1990.
This application was protested, and the existing permit expired on May 6, 1993, without renewal. A settlement was
reached on November 6, 1995, between Pantex and the local citizens. Issuance of the final permit is still pending. Until
a decision is made by the Texas Natural Resource Conservation Commission, the plant continues to operate under the
terms and conditions of the expired permit (PX DOE 1996b:4-61).

Water rights in Texas fall under the Doctrine of Prior Appropriations. Under this doctrine, the user who first
appropriated water for a beneficial use has priority to use available water supply over a user claiming rights at a later
time. Courts also recognize riparian rights legally granted from Spanish-American Agreements. The Texas Natural
Resources Conservation Commission is the administrator for water rights and is the permit-issuing authority.

Groundwater. Pantex is located on the Texas High Plains aquifer system, which is the southernmost extension of a
regiona aquifer that extends from Texas to South Dakota (PX WDB 1993a:1). The two principal water-bearing units
beneath Pantex and adjacent areas are the Ogallala aquifer and the underlying Dockum Group aquifer (PX DOE
1983a). Deep wellsin the northeast corner of Pantex, completed at depths of 183 to 259 m (600 to 850 ft) into the
Ogallala Formation, have provided the water supply at Pantex for over 40 years. A discontinuous perched aquifer is
present at 66 to 88 m (217 to 290 ft) below ground surface; it is best defined under the eastern portion of Pantex,
particularly under Zones 11 and 12. The perched groundwater is capable of yielding 2 to 5 gallons per minute, but is
not used as a source for drinking water for any plant operations (PX DOE 1996b:4-65).

The Ogallala aquifer beneath Pantex has not been classified by EPA; however, it is the only source of drinking water
at Pantex. Depth to water in the Ogallala aguifer ranges from 104 m (341 ft) at the southern boundary of Pantex to 140
m (459 ft) at the northern boundary. The saturated thickness of the Ogallala Formation ranges from 15 m (49.2 ft) to
more than 120 m (394 ft) and in some areas is capable of producing yields in excess of 4,000 L per minute (1,050 gal
per minute). Estimates of annual recharge rates to the Ogallala aguifer vary from 0.02 to 4.1 cm/yr (0.0079 to 1.6
infyr) (PX DOE 1996b:4-69) based on earlier studies that investigated slow regional infiltration of precipitation and
recent studies that explored percolation of water through playa lakes and leakage from the Dockum Group aquifer into
the Ogallala aquifer (PX WDB 1993a:2).

The withdrawal of water from the Ogallala aquifer continues to exceed recharge, causing water levels to decline in the
Pantex area at a rate of approximately 0.6 to 2 m/yr (1.97 to 6.56 ft/yr). From 1980 to 1990, the city of Amarillo well
field north of Pantex experienced up to 20 m (60 ft) of water-level decline, causing a depression in the groundwater
surface northeast of Pantex (PX WDB 1993a:11). In 1990, the recoverable volume of water in storage and available for

use in the Ogallala aquifer was estimated at 5.15x10™* L (1.36x1014 gal) (PX DOE 1996b:4-71). Figure 4.5.2.4-1
shows the groundwater surface of the Ogallala aquifer beneath Pantex.

Groundwater Quality. Pantex's groundwater monitoring program includes monitoring wells and onsite Ogallala
production wells distributed throughout the facility. Wells located in the vicinity of the plant are shown in figure
4.5.2.4-1. Groundwater samples collected from the wells are analyzed for a standard suite of parameters and
constituents, including volatile organics, semi-volatile organics, pesticides, herbicides, trace metals, radionuclides
(gross aphaand gross beta), and field parameters (total dissolved solids and pH). Limited metal concentrations have
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been found in some of the groundwater samples from the wells monitoring the Ogallala aquifer, including iron which
was above the drinking water regulation.

Table 4.5.2.4-1 shows the most recent groundwater analytical data from the Ogallala aquifer. Past groundwater
samples from the perched zone have been found to contain a variety of constituents that are either above background
levels or drinking water standards or are not naturally occurring. These include 1,2-dichloroethane; chromium; iron;
total dissolved solids; and trichloroethane. Table 4.5.2.4-2 shows the groundwater quality from three wells completed
in the perched zone.

Groundwater Availability, Use, and Rights. Five production wells in the northeast corner of Pantex serve the plant's
industrial and potable water needs. During the 1994 water year, the plant pumped 836 million L (221 million gal) of
water from the Ogallala aquifer, while the city of Amarillo pumped 23,900 million L (6,320 million gal) from its
Carson County well field located immediately north and northeast of the plant (PX DOE 1996b:4-77). The capacity of
Pantex well field is approximately 1,990 MLY (526 MGY). Pantex Lake, located adjacent to the Amarillo water-well
field, isavailable for drilling additional water wells if needed for future Pantex operations.

Groundwater is controlled by the individual landowner in Texas. The Texas Department of Health and the Texas
Water Development Board are the two state agencies with major involvement in groundwater fact finding, data
gathering, and analysis. Local groundwater management is the responsibility of local jurisdictions through
Groundwater Management Districts. The Pantex facility is located in Panhandle Groundwater District 3, which has the
authority to require permits and limit the quantity of water pumped. Presently, the Panhandle Groundwater District
does not limit the quantity of water pumped.

Table 4.5.2.4-1.-- Groundwater Quality Monitoring of TDe Ogallala Aquifer Wells at Pantex Plant, 1994

Parameter Unit of Water Quality Criteria and Well Number Waell Number
Measure Standards12 OM-39 OM-40
Radiological
Alpha (gross) pCi/L 151 <MDA-1.0 <MDA-1.0
Beta (gross) pCi/L 5012 <MDA-1.0 <MDA-1.0
(0.8)
Tritium pCi/L 80,000 13 <MDA-50 <MDA-100
(70)
Uranium -234 pCi/L 2012 0.8-5.5 3.5-53
(1.2 (0.5)
Uranium -238 pCi/L 2412 0.9-2.7 2-2.7
(0.4) (0.2)
Nonradiological
Barium mg/L 2 0l 0.12-0.19 0.14-0.17
Chromium mg/L 0.141 0.005 <0.005-0.007
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Copper mg/L 1.0 <0.005 <0.005-0.01
1,2-
DichloroeTDane mg/L 0.00511 <0.005 <0.005
HMX mg/L NA <0.020 <0.020
Iron mg/L 0.34 0.06-1.49 0.15-0.28
Lead mg/L 0.015L <0.005 <0.005
Nitrate mg/L 101 0.77-2.19 1.24-1.77
pH pH units 6 5-8.514 7.2-7.6 6.7-7.5
RDX mg/L NA <0.020 <0.020
Sulfate mg/L 25014 16-26 18-22
;j}g‘sdi ssolved o 500 14 210-310 220-360
Total organic mg/L NA <1.0-1 <1-2
carbons
I;ta‘ organic mg/L NA <3-23 <3-6

ogens
TrichloroeTDylene mg/L 0 .00511 <0.005 <0.005
Zinc mg/L 514 0.221-1.9 0.033-0.048

Table 4.5.2.4-2.-- Groundwater Quality Monitoring of TDe Perched Zone Wells at Pantex Plant, 1994

Parameter Unit of Water Quality Criteriaand ~ Well Number ~ Well Number ~ Well Number
Measure  Standardsl® PM-44 PM-45 PM-20
Radiological
Alpha (gross) pCi/L 1516 <MDA <MDA-1 <MDA-1
Beta (gross) pCi/L 50 17 <MDA-3 <MDA-2 <MDA-1
(0.8)
Tritium pCi/L 80,000 18 <MDA-100 <MDA-40 <MDA-160
(350) (900)
Uranium-234 pCi/L 2018 18-2.8 4.3-55 2.6-3.8
(0.3 (0.9) (0.3)
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Uranium-238 pCi/L 2418 0.81-1.7 2.2-3 1523

0.2) 0.3) 0.2)
Nonradiological
Barium mg/L 216 0.13-0.15 0.22-0.25 0.16-0.23
Chromium mg/L 0.116 <0.005-0.007 <0.005-001  0.53-1.95
Copper mg/L 1.0 <0.005-0.006 <0.005-0.005 <0.005-0.006
élzc oroct e MIL 0 00516 <0.005 <0.005 <0.005
HMX mg/L NA <0.020 <0.020 <0.020-0.07
Iron mg/L 0 319 0.01-0.09 0.02-0.08 0.2-355
Lead mg/L 0 0156 <0.005 <0.005 <0.005
Nitrate mg/L 1016 <0.01-4.12 1.02-3.19 1.5-4.8
pH pH units 6 .5-8.519 73-76 6.9-7.3 7.2-7.9
RDX mg/L NA <0.020 <0.020 <0.020-1.1
Sulfate mg/L 25012 12 25-28 24-40
pota dolved g 50012 180-230 370-460 280-500
I:rtsloﬁsrga”ic mg/L NA <1-2 <1-3 <1-1
I;tjégga”ic mg/L NA <5-8 6-13 69-95
TrichloroeTDane mg/L 0 .216 <0.005 <0.005-0.01 <0.005-0.15
Zinc mg/L 519 0011-0038 00060032  <0.005-0.017

4.5.2.5 Geology and Soils

Geology. Pantex is located on the southern High Plains of the Texas panhandle. The topography at Pantex consists of
flat to gently rolling plains. There are no unique landforms, and the only distinctive features are playas that are spaced
more or less uniformly over the site. The playas are about 500 to 1,000 m (1,640 to 3,280 ft) across with clay bottoms
and depthsto 9 m (30 ft).

The site itself is underlain by the Blackwater Draw Formation. At Pantex this geologic formation consists of a
sequence of buried soils with an upper unit of mostly silt, clay, and caliche and a 12- to 23-m (40- to 75-ft) thick

lower unit of silty sand with caliche. The Ogallala Formation, one of two principal water-bearing units beneath Pantex
and adjacent areas, underlies the Blackwater Draw Formation.

The plant is located at the edge of a large Permian fault block, but there is no indication of faulting in the immediate
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areain the last 250 million years. Pantex lies on the boundary between seismic Zones 0 and 1 (figure A.1-1). Since
1906, only nine earthquakes of Richter magnitude 3.0 or greater have been recorded in the more seismically active
Amarillo Uplift region 20 km (12 mi) northeast of Pantex. Seismicity in the Palo Duro Basin and at Pantex is low.
There is no volcanic hazard at Pantex (DOE 1995i:4-298).

In the High Plains area, salt dissolution in Permian formations is an active process which can lead to sinkholes and
fractures. Such surficial expressions have not been identified in Carson County, where Pantex is located. Sinkholes
and fractures have been identified, however, in adjacent Armstrong County to the south and Hutchinson County to the
north (PX DOE 1996h:4-29, 4-31).

Soils. Pantex is underlain by soils of the Pullman-Randall association. These soils are typically deep, very low
permeability clay loams and clays. Pullman soils underlie most of the plant area, but Randall soils occur in the vicinity
of the playas and depressions. Areas of Estacado, Lofton, and Pep clay loams are found in sloping areas surrounding
playa bottoms (PX DOE 1995d:5-3). Water and wind erosion and shrink-swell potential are moderate to severe for
most of the soil units (PX USDA 1962a:1,2; PX USDA 1980a:31,32). However, the soils are acceptable for standard
construction techniques. DOE-leased land at Pantex that is used for agricultural purposes by Texas Tech is considered
prime farmland when irrigated (DOE 1995i:4-282).

4.5.2.6 Biotic Resources

The following section describes biotic resources at Pantex including terrestrial resources, wetlands, aquatic resources,
and threatened and endangered species. A list of threatened and endangered species that may be found on or in the
vicinity of Pantex is presented in appendix C.

Terrestrial Resour ces. Pantex is located within a treeless portion of the High Plains that is classified as mixed prairie.
The primary vegetation of the High Plains includes short-grasses (buffalo-grass [Buchloe dactyloides] and blue grama
[Bouteloua gracilis]) and mid-grasses (little bluestem [ Schizachyrium scoparium], sideoats grama [Boutel oua
curtipendul@], and western wheatgrass [Agropyron smithii]) (PX DOE 1991a:2). Approximately 23 percent of the site,
including land leased from Texas Tech University, has been developed. Much of the remainder of the site has been
disturbed by past agricultural practices and is being managed as native and improved pasture, or is being cultivated by
the university or its tenant farmers (PX DOE 1983a:3-20,3-23). Small areas of relatively undisturbed vegetation exist
around playas. Some protection for native habitat is also provided at Pantex where plant operations preclude
agricultural activities. Vegetation within these areas consists primarily of grasses and herbs, although barrel cactus
(Ferocactus sp.) is also present (PX DOE 1995d;5-3, 5-4). Plant communities on the site have not been mapped. A
total of 229 plant species has been identified at Pantex (PX DOE 1993c:2).

Terrestrial wildlife species identified on Pantex include 7 amphibians, 8 reptiles, 43 birds, and 19 mammals (PX DOE
1994c:4-5; PX DOE 1994d:7-11). Common animal species known to exist in the vicinity of Pantex include the upland
chorus frog (Pseudacris triseriata), common bullsnake (Piturophis melanoleucus), western meadowlark (Sturnella
neglecta), mourning dove (Zenaida macroura), black-tailed jackrabbit (Lepus californicus), and black-tailed prairie dog
(Cynomys ludovicianus). Among the game animals existing onsite are cottontails (Sylvilagus spp.), scaled quail
(Cdlipepla squamata), northern bobwhite (Colinus virginianus) , mourning dove, and numerous waterfowl species (PX
DOE 1994b:2,3; PX DOE 1994d:8,11). Hunting is not permitted at Pantex. Common raptors on Pantex include the
Swainson's hawk (Buteo swainsoni) and burrowing owl (Athene cunicularia). Carnivores present include the American
badger (Taxideataxus) and coyote (Canis latrans). A variety of migratory birds has been found at Pantex. Migratory
birds and their nests and eggs, are protected by the Migratory Bird Treaty Act. Eagles are similarly protected by the
Bald and Golden Eagle Protection Act.

Wetlands. Wetlands at Pantex are associated with the five playa basins existing on the site and Pantex Lake (also a
playa), located approximately 4 km (2.5 mi) northeast of the site. The National Wetland Inventory map identifies
Playas 1 through 5 and part of Pantex Lake as wetlands. Playas 1, 2, and 3 are classified by the USFWS as palustrine
(nontidal wetlands dominated by trees, shrubs, and emergent vegetation) systems. The larger Playas, 4 and 5, and
Pantex Lake are classified as lacustrine (lakes, ponds, and other enclosed open waters at least 8 ha [20 acres] in extent
and not dominated by trees, shrubs, or emergent vegetation) systems. Playas 1, 2, and 4 currently receive treated
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industrial discharges and stormwater runoff, while Playa 3 receives only stormwater runoff. Playa 5 and the Pantex
Lake do not receive site discharges. National Wetland Inventory maps identify a number of smaller palustrine
wetlands, approximately 4 ha (10 acres) or less, located on the western and southwestern parts of Pantex in areas that
are largely grazed or farmed. Situated along the Central Flyway Migratory Route, the Pantex playas are important to
migratory birds and provide valuable habitat for nesting and wintering birds, as well.

Aquatic Resour ces. Aquatic habitat at Pantex is limited to four ephemeral playas, one permanent playa, and several
ditches. Although the playas and ditches located on the Pantex site proper may provide habitat for amphibians and
macroinvertebrates, they do not support any fish populations. However, a small pond associated with Pantex Lake does
support a small population of minnows (Cyprinidae) (PX DOE 1996b:4-139).

Threatened and Endangered Species. Ten Federal- or state-listed threatened, endangered, and other special status
species may be found on and in the vicinity of Pantex (appendix table C-3). Five of these species have records of
occurrence on the site, four of which are Federal- and/or state-listed as threatened or endangered. The Federa-listed
bald eagle (Haliaeetus leucocephalus) is a winter resident that has been observed foraging at playas on the site each
year, while the whooping crane (Grus americana) is considered a very infrequent migrant, last observed in 1990. The
state-listed Texas horned-lizard (Phrynosoma cornutum) resides on site, while the white-faced ibis (Plegadis chihi)
may forage at site playas. The Federa candidate swift fox (Vulpes velox ) has also been observed onsite. No critical
habitat for threatened and endangered species, as defined in the Endangered Species Act (50 CFR 17.11; 50 CFR
17.12), exists on Pantex.

4.5.2.7 Cultural and Paleontological Resources

Prehistoric Resour ces. Archaeological surveys at Pantex have systematically covered approximately one-half of the
facility. To date, 63 prehistoric sites have been recorded on DOE and Texas Tech University property. Prehistoric site
types identified at Pantex include small temporary campsites and limited activity locations characterized by surface
scatters of artifacts. Some of the sites contain heat-altered rock that suggests food processing. Consistent with a Pantex
prehistoric site location model, these prehistoric campsites tend to be clustered near the Pantex playa drainages. In this
model, prehistoric sites would be located only within 0.4 km (0.25 mi) of playas or their drainages. Of 22 prehistoric
sites tested, only one, a late prehistoric bison kill site north of Pantex Lake, has been determined potentially eligible
for the NRHP. To date, no activity is planned that would affect this potentially significant site. Other identified sites
are thought to be ineligible based on their lack of contextual integrity. A cultural resources management plan is being
developed for Pantex. Implementation of this plan is scheduled for 1997. An interim programmatic agreement isin
place to ensure regulatory compliance, and potential adverse impacts are evaluated on a case-by-case basis.

Historic Resources. The Pantex facility was originally constructed in 1942 as a World War |1 bomb-loading plant on
land claimed from local farmers. Remains of eight of these farmsteads have been recorded as historic archaeological
sites; these sites have minimal integrity and are highly unlikely to be eligible for the NRHP.

The entire Pantex site has been surveyed for World War 11-era structures and foundations, and all such properties have
been systematically recorded. The Texas SHPO has listed 45 of these structures as potentially eligible for the NRHP.
The Cold War historic context has not yet been fully defined for Pantex. When completed, it is probable that a number
of plant structures will be determined NRHP €ligible.

Native American Resour ces. Native Americans known to have traditional interests in Pantex include the Comanche
Tribe of Oklahoma, the Kiowa Tribe of Oklahoma, the Apache Tribe of Oklahoma, the Mescalero Apache Tribe, the
Jicarilla Apache Tribe, the Cheyenne-Arapaho Tribe of Oklahoma, the Wichita and Affiliated Tribes, the Caddo Tribe
of Oklahoma, the Delaware Tribe of Western Oklahoma, and the Fort Sill Apache Tribe. DOE is performing a historic
treaties search and a public outreach program to involve Native American stakeholders in decisionmaking related to
the use of plant land and the protection of cultural resources. Traditional cultural properties have not been identified at
Pantex, but the remains of temporary historic campsites and hunting locations are possible.

Paleontological Resour ces. The surficial geology of the Pantex area consists of silts, clays, and sands of the
Blackwater Draw Formation. In other areas of the High Plains, this formation contains Late Pleistocene vertebrate
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remains, including bison, camel, horse, mammoth, and mastodon, with occasional and significant evidence of their use
by early humans. Evidence of woolly mammoths has been found north of Pantex near the Canadian River.

4.5.2.8 Socioeconomics

Socioeconomic characteristics addressed at Pantex include employment, regional economy, population, housing, and
public finance. Statistics for employment and regional economy are presented for the regional economic area that
encompasses 32 counties surrounding Pantex in Texas and New Mexico. Statistics for population, housing, and public
finance are presented for the ROI, a four-county areain which approximately 96 percent of all Pantex employees
reside: Armstrong County (1 percent), Carson County (11 percent), Potter County (34 percent), and Randall County
(50 percent). Site employment at Pantex totalled 3,555 in 1994 and is projected to decrease to 1,644 by 2005. Figure
4.5.2.8-1 presents a map of the counties and selected cities composing the Pantex regional economic area and ROI.
Supporting data are shown in appendix D.

Regional Economy Char acteristics. Selected employment and regional economy statistics for the Pantex regional
economic area are summarized in figure 4.5.2.8-2 (not available electronically). The civilian labor force in the regional
economic area grew approximately 9 percent between 1980 and 1990 (about 1 percent annually). Total employment in
the region was 219,504 in 1994. In 1994, unemployment in the regional economic area was 4.8 percent, significantly
lower than 6.4 and 6.3 percent unemployment in Texas and New Mexico, respectively. The 1993 per capita income in
the regional economic area was $19,310, approximately 1.5 percent higher than the per capita income in Texas
($19,023) and 19 percent higher than New Mexico's per capita income of $16,346.

As shown in figure 4.5.2.8-2 (not available electronically), the Pantex regional economic area, Texas, and New
Mexico have similar employment patterns. The service sector accounts for the largest share of total employment in
both Texas and New Mexico (28 percent in both states), as well as in the region (22 percent). Manufacturing,
however, accounts for a greater share of employment in Texas (11 percent) than in the region (9 percent) or New
Mexico (6 percent).

Population and Housing. The ROI population, which totalled 200,052 in 1992, increased by approximately 10 percent
(less than 1 percent annually) between 1980 and 1992, |ess than half the growth rate of Texas during the same period.
Furthermore, population growth was uneven among the ROI counties; Randall County grew about 22 percent (an
annual rate of amost 2 percent) while the populations of Carson and Armstrong Counties decreased dlightly.

Increases in the number of housing units averaged approximately 1 percent annually in the ROI from 1980 to 1990,
less than the almost 3 percent annual increase for Texas. Within the ROI, the number of housing units increased at a
rate of almost 3 percent in Randall County, while the number of units decreased dightly in both Carson and Potter
Counties. Homeowner and rental vacancy rates in the Pantex ROI in 1990 were comparable to those in Texas.
Population and housing statistics for the ROI are summarized in figure 4.5.2.8-3.

Public Finance. Financial characteristics of the local jurisdictions in the Pantex ROI that are most likely to be affected
by the proposed action are presented in this section. The data reflect total revenues and expenditures of each
jurisdiction's general fund, special revenue funds, and, as applicable, debt service, capital project, and expendable trust
funds. School district boundaries may or may not coincide with county or city boundaries, but the districts are
presented under the county where they primarily provide services. Mgjor revenue and expenditure fund categories for
counties, cities, and school districts are presented in appendix tables D.2.3-6 and D.2.3-7. Figure 4.5.2.8-4 (not
available electronically) summarizes local governments revenues and expenditures. Fund balances, which are dollars
carried over from previous years, are not included in figure 4.5.2.8-4 (not available electronically). All jurisdictions
assessed had positive fund balances.

4.5.2.9 Radiation and Hazardous Chemical Environment
The following section provides a description of the radiation and hazardous chemical environment at Pantex. Also

included are discussions of health effects studies, emergency preparedness considerations, and a brief accident history.
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Radiation Environment. Major sources of background radiation exposure to individuals in the vicinity of Pantex are
shown in table 4.5.2.9-1. All annual doses to individuals from background radiation are expected to remain constant
over time. The incremental total dose to the population would result only from changes in the size of the population.
Background radiation doses are unrelated to Pantex operations.

Table 4.5.2.9-1.-- Sources of Radiation Exposure to I ndividualsin the Vicinity, Unrelated to Pantex Plant
Operations

Sour ce Committed Effective Dose Equivalent (mrem/yr)

Natural Background Radiation
Cosmic and external terrestrial cosmogenic radiation?? 95
Internal terrestrial radiation?! 39

Radon in homes (inhal ed)2 200
Other Background Radiationb

Diagnostic x rays and nuclear medicine 53
Weapons test fallout <1
Air travel 1
Consumer and Industrial Products 10
Total 399

Releases of radionuclides to the environment from Pantex operations provide another source of radiation exposure to
people in the vicinity of Pantex. The radionuclides and quantities released from Pantex operationsin 1994 are listed in
the 1994 Environmental Report for Pantex Plant (DOE/AL/65030-9506). The doses to the public resulting from these
releases are given in table 4.5.2.9-2. These doses fall within radiological limits (DOE Order 5400.5) and are small in
comparison to background radiation. The releases listed in the 1994 report were used in the development of the
reference environment (No Action) radiological releases at Pantex in 2005 (section 4.5.3.9).

Based on a dose-to-risk conversion factor of 500 cancer deaths per 1 million person-rem (5x10™* fatal cancer per
person-rem) to the public (appendix E), the fatal cancer risk to the maximally exposed member of the public due to
radiological releases from Pantex operationsin 1994 is estimated to be approximately 2.9x10-11. That is, the estimated
probability of this person dying of cancer at some point in the future from radiation exposure associated with 1 year of
Pantex operations is less than 3 chances in 100 billion. (Note that it takes several to many years from the time of
exposure to radiation for a cancer to manifest itself.)

Based on the same conversion factor, 7.0x108 excess fatal cancersare projected in the population living within 80 km
(50 mi) of Pantex from normal operation in 1994. To place this number into perspective, it can be compared with the
number of fatal cancers expected in this population from all causes. The 1990 mortality rate associated with cancer for
the U.S. population was 0.2 percent per year (Almanac 1993a:839). Based on this mortality rate, the number of fatal
cancers from all causes expected to occur during 1994 in the population living within 80 km (50 mi) of Pantex was
550. This number of expected fatal cancersis much higher than the estimated 7.0x1078 fatal cancers that could result
from Pantex operationsin 1994.

Table 4.5.2.9-2.-- Doses to the General Public from Normal Operation at Pantex Plant, 1994 (Committed Effective
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Dose Equivalent)

Atmospheric Liquid Releases Total
Releases

Affected Environment Standard?2 Actual Standard?? Actual Standard22 Actual
Maximally exposed individual (mrem) 10 ?8’(10_ 4 0.0 100 5'8)(10_
Population within 80 kilometers 22 (person- None 1.4x10°  None 0.0 100 1.4x10°

rem) 4 4
- P - . - 24 _ -
Average individual within 80 kilometers <= None 5.0x10"  None 0.0 None 5.0x10

(mrem) 7 7

Table 4.5.2.9-3.-- Doses to the Onsite Worker from Normal Operation at Pantex Plant, 1994

Onsite Releases and Direct Radiation

Affected Environment Standard2 Actual®®
Average worker (mrem) None 10
Maximally exposed worker (mrem) 5,000 660
Total workers (person-rem) None 30

Workers at Pantex receive the same dose as the general public from background radiation, but also receive an
additional dose from working in the facilities. Table 4.5.2.9-3 includes the average, maximum, and total occupational
doses to Pantex workers from operations in 1994. These doses fall within radiological limits (10 CFR 835). Based on a

dose-to-risk conversion factor of 400 fatal cancers per 1 million person-rem (4x10™4 fatal cancers per person-rem)
among workers (appendix E), the number of excess fatal cancersto Pantex workers from operationsin 1994 is
estimated to be 0.012.

A more detailed presentation of the radiation environment, including background exposures and radiological releases
and doses, is presented in the Pantex Plant Site Report for Calendar Y ear 1994. In addition, the concentrations of
radioactivity in various environmental media (e.g., air, water, and soil) in the onsite and offsite site regions are
presented in the same reference. Pantex operations contribute only small amounts of radioactivity to all these media.

Chemical Environment. The background chemical environment important to human health consists of the
atmosphere, which may contain hazardous chemicals that can be inhaled; drinking water, which may contain
hazardous chemicals that can be ingested; and other environmental media with which people may come in contact
(e.g., soil through direct contact or via the food pathway). The baseline data for assessing potential health impacts from
the chemical environment are those presented in sections 4.5.2.3 and 4.5.2.4.
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Adverse health impacts to the public can be minimized through administrative and design controls to decrease
hazardous chemical releases to the environment and to achieve compliance with permit requirements. The effectiveness
of these controls is verified through the use of monitoring information and inspection of mitigation measures. Health
impacts to the public may occur during normal operation at Pantex viainhalation of air containing hazardous chemicals
released to the atmosphere by Pantex operations. Risks to the public health from ingestion of contaminated drinking
water or by direct exposure are also potential pathways.

Baseline air emission concentrations for hazardous air pollutants and their applicable standards are presented in section
4.5.2.3. These concentrations are estimates of the highest existing offsite concentrations and represent the highest
concentrations to which members of the public could be exposed. All annual concentrations are compared with
applicable guidelines and regulations. Information about estimating health impacts from hazardous/toxic chemicalsis
presented in appendix E.

Exposure pathways to Pantex workers during normal operation may include inhaling the workplace atmosphere,
drinking Pantex potable water, and possible other contact with hazardous materials associated with particular work
assignments. The potential for health impacts varies from facility to facility and from worker to worker, and available
information is not sufficient to allow a meaningful estimation and summation of these impacts. However, workers are
protected from hazards specific to the workplace through appropriate training, protective equipment, monitoring, and
management controls. Pantex workers are also protected by adherence to OSHA and EPA occupational standards that
limit workplace atmospheric and drinking water concentrations of potentially hazardous chemicals. Appropriate
monitoring, which reflects the frequency and amounts of chemicals utilized in the operating processes, ensures that
these standards are not exceeded. Additionally, DOE requirements ensure that conditions in the workplace are as free
as possible from recognized hazards that cause or are likely to cause illness or physical harm. Therefore, worker health
conditions at Pantex are expected to be substantially better than required by standards.

Health Effects Studies. Only one mortality study and one cancer incidence epidemiological study of the general
population in communities surrounding Pantex has been performed, and only one study of workers has been done.
Significant increases in prostate cancer mortalities among males in Potter and Randall Counties and leukemia
mortalities among Carson County males were observed between 1981 and 1992. The analysis on excess cancer
incidence found no statistically significant excesses in males. Workers were reported to show a nonstatistically
significant excess of brain cancer and leukemiain the one study conducted, but the small number of cases could be
attributed to chance alone. For a more detailed description of the studies reviewed and the findings, refer to appendix
section E.4.5.

Accident History. There have been no plutonium-dispersing detonation accidents during nuclear weapons operations
at Pantex. In 1989, during a weapon disassembly and retirement operation, a release of tritium in the assembly cell
occurred. As aresult, four workers received negligible doses and a fifth worker received a dose of 1.4 mrem.

Emergency Preparedness. Each DOE site has established an emergency management program that would be
activated in the event of an accident. This program has been developed and maintained to ensure adequate response to
accident conditions and to provide response efforts for accidents not specifically considered. The emergency
management program incorporates activities associated with planning, preparedness, and response.

Pantex has an emergency management plan, with guidance on implementation provided by a series of Emergency
Preparedness Procedures manuals, to protect life and property within the facility, the health and welfare of surrounding
areas, and the defense interests of the Nation during any credible emergency situation. Formal mutual assistance
agreements have been made with Federal, State of Texas, and local governments. Federal agreements include
Interagency Agreements with the Federal Bureau of Investigation for security-based events requiring its efforts,
Veteran's Administration for maintenance of an Emergency Radiation Treatment Facility, LLNL for plume modeling
information and data from the Atmospheric Release Advisory Center, and the U.S. Army for Explosives Ordnance
Disposal. The DOE/State of Texas Agreement-in-Principle contains both DOE and State activities to mutually improve
and integrate both Pantex and State of Texas emergency preparedness programs for potential Pantex-generated
emergencies. Memoranda of Understanding among the city of Amarillo, Carson County, and Randall County arein
place for mutual assistance and aid in the event of a Pantex-generated emergency. Under accident conditions, an
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emergency coordinating team of DOE and Pantex contractor management personnel would initiate the Pantex
Emergency Plan and coordinate all onsite actions.

If offsite areas could be affected, the Texas Department of Public Safety would be notified immediately, and would
make emergency announcements to the public and local governmental agencies in accordance with Annex R of the
State of Texas Emergency Management Plan. Pantex has radiological assistance teams with a total of 46 personnel

who are equipped and trained to respond to an accident involving radioactive contamination either onsite or offsite.

In addition, the Joint Nuclear Accident Coordination Center in Albugquerque, NM, can be called upon should the need
arise. This would mobilize radiation emergency response teams from DOE, DOD, and other participating Federal
agencies.

4.5.2.10 Waste Management

This section outlines the magjor environmental regulatory structure and ongoing waste management activities for
Pantex. A more detailed discussion of the ongoing waste management operation is provided in appendix section H.2.4 .

DOE is working with Federal and state regulatory authorities to address compliance and cleanup obligations arising
from its past operations at Pantex. The activities DOE is engaged in to bring its operations into full regulatory
compliance are set forth in negotiated agreements that contain schedules for achieving compliance with applicable
requirements and financial penalties. These agreements have been reviewed to assure the proposed actions are
allowable under the terms of these agreements.

EPA Region 6 on July 29, 1991, proposed Pantex for listing on the NPL of Superfund cleanup sites. Independent
evaluations questioned this proposed listing and DOE dissented on the proposal. In September 1991, DOE submitted to
EPA its technical comments regarding the proposed listing. EPA placed Pantex on the NPL on May 31, 1994. The
DOE Amarillo Area office is currently negotiating a tri-party Federal Facility Agreement with the EPA and the State
of Texas. Currently all environmental restoration activities are conducted in compliance with an RCRA permit issued
in April 1991. Environmental restoration activities are expected to be completed in 2000.

Pantex's waste management goals are to avoid waste generation or minimize the volume of waste generated to the
extent that is technologically and economically practicable, reduce the hazard of waste through substitution or process
maodification, minimize contamination of existing or proposed real property and facilities, minimize exposure and
associated risks to human health and the environment to as low as reasonably achievable levels, and ensure safe,
efficient, and compliant long-term management of all wastes. Pantex manages four broad waste categories. low-level,
mixed, hazardous, and nonhazardous. Pantex does not generate or manage spent nuclear fuel or HLW. Pantex does not
generate TRU waste as a result of normal operation. In the unlikely event that any TRU waste is generated, it would be
stabilized and packaged in an appropriate container until shipment to a DOE-approved storage site. A discussion of the
waste management operations associated with the remaining categories follows.

Low-Level Waste. LLW generated at Pantex consists of radioactive waste materials associated with weapons A/D,
such as protective clothing, cleaning materials, filters, and other similar materials. In 1994, Pantex generated 33 m3
(8,720 gal) of liquid and 122 m® (160 yd3) of solid LLW (PX 1995a:2). Liquid LLW is being stored onsite awaiting a
treatment process. Compactible wastes are processed at Pantex's Solid Waste Compaction Facility and staged along

with the noncompactible wastes for shipment to a DOE-approved disposal site and/or a commercia vendor. Pantex's
LLW is currently shipped to NTS for disposal.

Mixed Low-Level Waste. Mixed LLW is generated during various production, maintenance, modification, and

dismantlement functions. For 1994, Pantex generated approximately 1 m3 (264 gal) of liquid and 15 m® (20 yd3) of
solid mixed LLW (PX 1995a:2). These wastes consist primarily of small quantities of material such as radioactively
contaminated solvents and wipes contaminated by organic solvents and radioactive scrap metal. Mixed LLW is
currently stored onsite in RCRA -permitted facilities. Pantex has received exemptions to DOE Order 5820.2A,
Radioactive Waste Management for mixed waste shipments to two RCRA -permitted commercial facilities. Pantex
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devel oped the Pantex Plant Compliance Plan to provide mixed waste treatment capability for all mixed waste streams
in accordance with the Federal Facility Compliance Act of 1992. This plan was approved by the Texas Natural
Resources Conservation Commission and adopted through an Agreed Order on September 27, 1995. The Agreed Order
signed by the State of Texas on October 2, 1995, requires implementation of this plan.

Hazar dous Waste. Pantex received an RCRA Part B hazardous waste permit from EPA and the Texas Natural
Resources Conservation Commission on April 25, 1991. This permit authorizes Pantex to manage hazardous and
industrial solid wastes listed in the permit. The permit also requires Pantex to notify the Texas Natural Resources
Conservation Commission of the discovery of any release of hazardous waste or hazardous constituents that may have
occurred from any solid waste management unit. The hazardous waste permit specifically excluded the 17 RCRA units
at the HE Burning Ground that are currently operated under interim status with a written grant of authority for air
emissions from the Texas Natural Resources Conservation Commission. Pantex has submitted a request to the Texas
Natural Resources Conservation Commission for an RCRA Part B permit modification to add these units at the
Burning Ground. A decision on this modification has not been reached.

Most of the hazardous waste generated by Pantex results from HE operations; however, electroplating and
photographic and various other operations also generate additional hazardous waste streams. In 1994, Pantex generated

16 m® (4,230 gal) of solvent-contaminated wastewater, explosives-contaminated wastewater, and spent organic
solvents contaminated with explosives. Solid hazardous wastes included approximately 177 m3 (232 yd®) of RCRA-

regulated and 8 m3 (10 yd3) of TSCA-regulated wastes (PX 1995a:2). HE, HE support material, HE-contaminated
materials, and HE-contaminated solid wastes are burned under controlled conditions at Pantex's Burning Ground. Ash,
debris, and residue resulting from this burning are transported offsite for approved disposal at a commercial RCRA -
permitted facility. All other hazardous waste generated at Pantex, including various chemicals, solvents, heavy metals,
and other hazardous constituents, are manifested and shipped offsite by DOT-certified transporters for recycling or
disposal at a commercial RCRA-permitted facility.

Nonhazar dous Waste. Nonhazardous solid and liquid sanitary wastes are generated at Pantex. An estimated 476,000

m?3 (125,700,000 gal) of sewage wastewater and 4,190 m3 (1,107,000 gal) of other wastewater was generated in 1994
(PX 1995a:2). Sewage and some pretreated industrial wastewater are treated by the sanitary sewage wastewater
treatment system. The liquid effluent from the system is discharged into a playa, where it then either evaporates or
filtrates into the ground. Liquid industrial waste is also treated in a tank system that removes metals from plating
solutions and then neutralizes this solution. The effluent from this processis discharged to a playa, which is permitted
by the Texas Natural Resources Conservation Commission. Stormwater discharges are regulated by a NPDES permit.
A proposed upgrade to the sanitary wastewater sewer treatment system would permit all industrial wastewater and
sewage to be treated at one location.

Nonhazardous solid waste generated onsite consists primarily of paper, cardboard, construction waste, and cafeteria
waste. For 1994, Pantex generated approximately 824,400 kg (1,817,500 Ib) of solid sanitary waste (PX 1995a:2).
Seventy percent of the solid sanitary waste was disposed of at the City of Amarillo Landfill. The remainder was

shipped offsite to other treatment/disposal facilities. In addition, 47,400 m3 (62,000 yd3) of construction debris were
generated (PX 1995a:2). Only construction wastes are disposed of onsite. Prior to late 1989, sanitary waste was
disposed of onsite. Since then, sanitary waste has been transported to the City of Amarillo Landfill for disposal. Waste
asbestos is sent to an offsite permitted landfill.

1 System capacity is 201,480 MWh/yr.

2 System capacity is 22.5 MWe.

3 System capacity is 289,000,000 m3 /yr.

4 System capacity is 68,040 kg/hr. PX 1996e:1; PX DOE 1995g; PX DOE 1996b.

file:///1)/Data%20Migration%20T ask/El S-0236-FEI S-01-1996/v1c45-452.htm[6/27/2011 2:04:20 PM]



DOE/EIS-0236, Fina Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

5 Federa standard.

6 No monitoring data available; baseline concentration assumed less than applicable standard.

7 State standard. The effects screening levels are used in evaluation of hazardous and other toxic compounds.
8 1-hour predicted concentrations were used for 30-minute standard.

9 No standard. Source: 40 CFR 50; PX DOE 1996b; TX ACB 1987a; TX NRCC 1992a; TX NRCC 1995a.
10 For comparison only.

11 National Primary Drinking Water Regulations (40 CFR 141).

12 Proposed National Primary Drinking Water Regulation; Radionuclides (56 FR 33050).

13 DOE Derived Concentration Guides for water (DOE Order 5400.5). Number used is 4 percent of Derived
Concentration Guides.

14 National Secondary Drinking Water Regulations (40 CFR 143). NA - not applicable; <M DA indicates the results
were less than the minimum detectable activity of the radionuclide counting system; parentheses () indicate standard
deviation from the mean. If no parentheses are given for the radionuclide, then a mean could not be be calculated. PX
DOE 1995d.

15 For comparison only, except for those parameters with the Texas State water quality criteria.
16 National Primary Drinking Water Regulations (40 CFR 141).
17 Proposed National Primary Drinking Water Regulation; Radionuclides (56 FR 33050).

18 DOE Derived Concentration Guides for water (DOE Order 5400.5). Number used is 4 percent of Derived
Concentration Guides.

19 National Secondary Drinking Water Regulations (40 CFR 143). NA - not applicable; <MDA indicates the results
were been that the minimum detectable activity of the radionuclide counting system; parentheses (') indicate standard
deviation from the mean, if no parentheses are given for the radionuclide, then a mean could not be be calculated. PX
DOE 1995d.

20 PX DOE 1995d.

21 NCRP 1987a. Value for radon is an average for the United States.

22 The standards for individuals are given in DOE Order 5400.5. As discussed in that order, the 10 mrem/yr limit from
airborne emissions is required by the CAA, the 4 mrem/yr limit is required by the SDWA , and the total dose of 100
mrem/yr is the limit from all pathways combined. The 100 person-rem value for the population is given in proposed
10 CFR 834 (58 FR 16268).

23 In 1994, this population was approximately 275,000.

24 Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site. Source:
PX DOE 1995d.

25 10 CFR 835. DOE's godl isto maintain radiological exposure as low as reasonably achievable.
26 PX DOE 1995d. The number of badged workersin
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1994 was approximately 2,980.
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4.7 Lawrence Livermore National Laboratory

LLNL was established in 1952 and currently occupies approximately 332 ha (821 acres) next to Livermore, CA
(Livermore Site), and 2,800 ha (7,000 acres) at Site 300, approximately 29 km (18 mi) southeast of Livermorein
support of missions discussed in section 3.2.7. The locations of the sites are illustrated in figure 4.7-1. Figure 4.7-2
shows the DOE property boundaries for the Livermore Site.

4.7.1 Description of Alternatives

No Action. LLNL would continue to perform the missions described in section 3.2.7.

Stockpile Management Alter natives. The secondary and case fabrication mission, the HE fabrication mission, and a
portion of the nonnuclear fabrication mission could be located at LLNL. The HE fabrication mission could aso be
shared with LANL.

Stockpile Stewardship Alternatives. The Contained Firing Facility (CFF) would be located at Site 300 and the
proposed NIF could be located at the Livermore Site.

4.7.2 Affected Environment

The following sections describe the affected environment at the LLNL main site (Livermore Site) and Site 300 for land
resources, air quality, water resources, geology and soils, biotic resources, cultural and paleontological resources, and
socioeconomics. In addition, the infrastructure, radiation and hazardous chemical environment, waste management
conditions, and current intersite transport issues are described.

4.7.2.1 Land Resour ces

LLNL consists of two sites: the main facility (approximately 332 ha [821 acres]) at Livermore, and Site 300
(approximately 2,800 ha [7,000 acres]) in the Tracy Hills, approximately 29 km (18 mi) east of the Livermore Site.
Both sites are owned by the Federal Government and administered, managed, and controlled by DOE.

Livermore Site . Generalized land uses within the Livermore Site and in the immediate vicinity are shown in figure
4.7.2.1-1. The site itself is categorized into a variety of land uses, with the vast majority dedicated to R&D. The R&D
designation includes office facilities, light and heavy laboratories, and light industrial facilities in direct support of
programmatic endeavors. A significant portion of the site is classified as undeveloped and industrial uses occupy a
substantial amount of land. There are no prime farmlands on the Livermore Site.

The Livermore Site is bordered on the east by Greenville Road. Land use on the east is primarily agricultural. The
South Bay Aqueduct, a branch of the California Aqueduct, crosses Greenville Road just south of the Livermore Site.
Patterson Pass Road borders the Livermore Site on the north. Land to the immediate north of Patterson Road is light
industrial and vacant land. The Patterson Reservoir and filtration plant, part of the South Bay Aqueduct system, are
located northeast of the site. The Livermore Site is bordered on the west by South Vasco Road. Land use to the west is
primarily urban residential, with some vacant land.

The Livermore Site is bordered on the south by East Avenue. Sandia National Laboratories, Livermore, is located
immediately adjacent and south of East Avenue. A small light-industrial park islocated on the southwest corner of
East Avenue and South Vasco Road. The remainder of lands south of the Livermore Site and Sandia National
Laboratories, Livermore, are primarily agricultural, comprised of vineyards and rangeland primarily used for grazing.
There are also some rural residences in these areas. The closest residences to the boundaries of the Livermore Site are
0.4 km (0.25 mi) to the east, 0.56 km (0.35 mi) to the west, 2.0 km (1.2 mi) to the north, and 0.8 km (0.50 mi) to the
south.

Site 300 . Generalized land uses within Site 300 and in the immediate vicinity are shown in figure 4.7.2.1-2. The site
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itself consists of a large percentage of undeveloped territory and land dedicated to both R& D and industrial functions.
There are no prime farmlands on Site 300. No significant land use changes are projected for Site 300 at present (LLNL
1995k:16-19).

The majority of the land surrounding Site 300 is agricultural and is primarily used for grazing sheep and cattle. There
are two, privately operated, research and testing facilities located near Site 300. Physics International is located
adjacent to the east boundary, and Stanford Research Institute International is approximately 0.97 km (0.60 mi) south
of the site. Both of these facilities conduct HE testing similar to that conducted at Site 300 (LL DOE 1992c:4-6).
Corral Hollow Road borders Site 300 on the south. Adjacent to the western portion of Site 300, across Corral Hollow
Road, is the Carnegie State Vehicular Recreation Area. This area covers approximately 6,483 ha (16,020 acres) and is
operated by the California Department of Parks and Recreation, Off-Highway Motor Vehicle Recreation Division, for
the exclusive use of off-road vehicles. Several rural residences are located along Corral Hollow Road, west of Site 300
and the Carnegie State Vehicular Recreation Area. The closest residences to the boundaries of Site 300 are 0.48 km
(0.3 mi) to the east, 0.16 km (0.1 mi) to the west, 3.5 km (2.2 mi) to the north, and 0.72 km (0.45 mi) to the south. The
nearest urban areais the city of Tracy, approximately 13 km (8.1 mi) to the northeast.

4.7.2.2 Site Infrastructure

Section 3.2.7 describes the current missions at LLNL. To support these missions an infrastructure exists as shown in
table 4.7.2.2-1.

Table 4.7.2.2-1.-- Baseline Characteristicsfor Lawrence Livermore National Laboratory

Characteristics Current Value
Land Main Site Site 300
Area (ha) 332 2,800
Roads (km) 24 40
Railroads (km) 0 0
Electrical

Energy consumption (MWh/yr) 327,716 15,661
Peak Load (MWe) 57.2 2.6
Fuel

Natural Gas (m3/yr) 14,160,000 NA
Liquid (L/yr) 31,688 43,527
Coadl (t/yr) 0 0

NA - not applicable.
Source: LLNL 1995i:1.

4.7.2.3 Air Quality

This section describes existing air quality, including a review of the meteorology and climatology in the vicinity of the
Livermore Site and Site 300. More detailed discussions of the air quality methodologies, input data, and atmospheric
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dispersion characteristics are presented in appendix section B.3.7.

M eteorology and Climatology. The climate at the Livermore Site, Site 300, and the surrounding region is classic
Mediterranean with hot dry summers and cold wet winters. The average annual temperature at the Livermore Siteis
12.5°C (54.5 °F); the normal seasonal temperature range is defined by winter nighttime lows in the vicinity of 0 °C
(32 °F) and summer daytime highs around 38 °C (100.4 °F). The highest and lowest annual precipitation on record are
78.2 cm (30.8in) and 13.8 cm (5.4 in), respectively. Prevailing winds at the Livermore Site are from the west and
southwest. The climate at Site 300, while similar to the Livermore Site, is modified by higher elevation and more
pronounced relief. The temperature range is somewhat more extreme than the Livermore Site. Topography significantly
influences surface wind patterns at Site 300 with prevailing winds from the west-southwest (LLNL 1993b:1-2,1-3).

Ambient Air Quality. The Livermore Siteis located within the San Francisco Bay Area Air Quality Management
District. With respect to attainment of the NAAQS (40 CFR 50), this area has been designated as follows: A part of
Alameda County, which isin the San Francisco Bay Area Air Quality Management District, is designated as
nonattainment for carbon monoxide (with a classification of moderate 12.7 ppm) and ozone (with a classification of
moderate) (40 CFR 81.305). Site 300 is located within the San Joaquin Valley Unified Air Pollution Control District.
The areais classified as a nonattainment area for ozone (with a classification of serious) and PM10 (with a
classification of serious) (40 CFR 81.305). Applicable NAAQS and California State ambient air quality standards are
presented in appendix table B.3.1-1 .

The primary emission sources of criteria air pollutants at the Livermore Site and Site 300 are numerous boilers, solvent
cleaning operations, emergency generators, and various experimental, testing, and process sources. Emission estimates
for these sources are presented in appendix table B.3.7-1 .

Several PSD Class | areas have been designated in the vicinity of the Livermore Site, including Point Reyes National
Wilderness Area, approximately 89 km (55 mi) to the northwest; and Desolation National Wilderness Area,
Mokelumne National Wilderness Area, Emigrant National Wilderness Area, Hoover National Wilderness Area, and

Y osemite National Park, approximately 160 to 190 km (100 to 120 mi), respectively, to the east and northeast. Since
the promulgation of the PSD regulations (40 CFR 52.21) in 1977, no PSD permits have been required for any emission
sources at the Livermore Site.

Table 4.7.2.3-1.--Comparison of Baseline Ambient Air Concentrationswith Most Stringent Applicable
Regulations and Guidelines at the Livermore Site and Site 300, 1993 and 1994

Most Stringent Livermore Site Baseline Site 300 Baseline
Averaging Regulation or Guideline Concentration (g/m3)  Concentration (g/m3)
Pollutant Time (g/m3)
Criteria Pollutant
Carbon monoxide 8-hour 10,000% 55.79 4.96
1-hour 23,0002 187.80 39.68
Lead Calendar 151 <0.01 3
quarter
30-day 1.52 <0.01 3
Nitrogen dioxide Annual 100t 5.46 0.28
1-hour 4702 1,082.64 183.54
Ozone 1-hour 1802 3 3
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Particulate matter Annual 302 0.78 0.03
24-hour 502 15.32 0.91
Sulfur dioxide Annual 8oL 0.07 <0.01
24-hour 1052 1.42 0.09
3-hour 1,300% 9.35 0.71
1-hour 6552 14.35 2.12
Mandated by
California
Beryllium 30-day 0.014 0.000089 0.000049
Hydrogen sulfide 1-hour 422 3 3
Sulfates 24-hour 252 3 3
Vinyl chloride 24-hour 262 3 3
Hazar dous and Other Toxic Compounds
Acetone 8-hour 5 8.11 0.12
Benzene 8-hour 5 0.99 <0.01
2-Butoxyethanol 8-hour 5 152 3
Carbon tetrachloride  8-hour 5 2.03 3
Chlorofluorocarbons  8-hour 5 86.28 0.44
Chloroform 8-hour 5 1.87 <0.01
Ethanol 8-hour 5 3.19 <0.01
Formal dehyde 8-hour 5 0.53 0.01
Gasoline 8-hour 5 3 0.98
Glycaol ethers 8-hour 5 0.03 0.14
(other)
Hexane 8-hour 5 0.59 3
Hydrogen chloride 8-hour 5 0.64 0.16
Isopropy! acohol 8-hour 5 7.23 <0.01
Methanol 8-hour 5 9.41 3
Methyl ethyl ketone  8-hour 5 3.35 <0.01
Methylene chloride 8-hour 5 1.33 <0.01
Naphthalene 8-hour 5 0.73 3
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Styrene 8-hour 5 12.59 3
Tetrahydrofuran 8-hour 5 0.61 3
Toluene 8-hour 5 3.81 0.05
1,1,1- 8-hour 5 9.73 3
Trichloroethane

Trichloroethylene 8-hour 5 1.74 0.01
Xylene 8-hour 5 2.20 0.01

The State of Californiaemploys a health-risk based program for toxic air pollutants. As required by the California Air
Toxic "Hot Spots" Information and Assessment Act of 1987 (AB2588), the Bay Area Air Quality Management District
and the San Joaquin Valley Unified Air Pollution Control District requested that the Livermore Site and Site 300 assess
the impact of toxic air emissions on the surrounding area. Therisks at the Livermore Site were found to be below the
threshold values that are used to determine need for further evaluation. The Site 300 toxic air pollutant inventory has
been completed and will be submitted to the San Joaquin Valley Unified Air Pollution Control District for review to
determine if a risk assessment isrequired (LLNL 1993b:2-24).

The "Hot Spots" program, however, is not applicable to the other stockpile stewardship and management candidate
sites. To compare with the other stockpile stewardship and management candidate sites, the predicted maximum 8-
hour concentrations for toxic air pollutants are provided. Table 4.7.2.3-1 presents the baseline ambient air
concentrations for criteria pollutants and other hazardous/toxic air pollutants of concern at the Livermore Site and Site
300. As shown in the table, criteria pollutant baseline concentrations are in compliance with applicable guidelines and
regulations, with the exception of 1-hour nitrogen dioxide at the Livermore Site.

4.7.2.4 Water Resources

This section describes the surface and groundwater resources at LLNL. This site includes the facilities in the
Livermore Valley and at Site 300, referred to here as Livermore Site and Site 300, respectively.

Surface Water

Livermore Ste. The main surface water features at the Livermore Site are the Arroyo Las Positas and Arroyo Seco.
Arroyo Las Positas drains in the hills directly east and northeast of the Livermore Site and usually flows only after
storms (figure 4.7.2.4-1). This channel enters the Livermore Site from the east, is diverted along a storm ditch around
the northern edge of the site, and exits the site at the northwest corner. Arroyo Seco flows through the very southwest
corner of the Livermore Site. Arroyo Las Positas flows into Arroyo Seco west of the site. Both stream channels are dry
for most of the year.

Nearly all surface water runoff at the Livermore Site is discharged into Arroyo Las Positas; only surface water runoff
along the southern boundary and some storm drains in the southwest corner of the Livermore Site drain into Arroyo
Seco (LL DOE 1992c:4-147). The locations of hydrological features are shown in figure 4.7.2.4-1.

Two areas on the Livermore Site are within the 100-year floodplains of the Arroyo Las Positas and Arroyo Seco.
However no existing onsite structures are within the 100-year floodplain. The channels routing Arroyo Las Positas and
Arroyo Seco through the Livermore Site would be able to contain a 100-year flood. The 500-year flood levels have not
been delineated.

The total annual water use at the Livermore Siteis currently 968 MLY (256 MGY'). LLNL receives water from two
suppliers. During the summer months, June through August, deliveries are taken primarily from the Alameda County
Flood Control and Water Quality Conservation District Zone 7. This water is a mixture of groundwater and water from
the South Bay Aqueduct of the State Water Project. For the remainder of the year, LLNL'swater usually is supplied
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from the Hetch-Hetchy Aqueduct.

Approximately 400 MLY (106 MGY) of wastewater from the Livermore Site is discharged to the city of Livermore
sewer system and processed at the Livermore Water Reclamation Plant (LLNL 1994a:5-1). This wastewater includes
sanitary and industrial discharges from the Livermore Site and Sandia National Laboratories. The discharges are
permitted by the city of Livermore and monitored for pH, selected metals, and radioactivity (LLNL 1994a:5-2). LLNL
also monitors the waters of the Livermore Site, Site 300, and surrounding areas, as well as stormwater runoff.

Ste 300. There are no perennia streams at or near Site 300. The canyons that dissect the hills and ridges at Site 300
drain into intermittent streams. The majority of these onsite streams drain to the south into Corral Hollow Creek, aso
intermittent, which flows east along the southern boundary of Site 300 in the San Joaquin Valley. In addition to these
streams, 24 springs and 2 vernal pools exist onsite. Some surface water discharge occurs from cooling towers and other
process runoff areas.

A tapline from the Hetch-Hetchy Aqueduct has been constructed with a capacity of 1.9 MLD (0.502 MGD) or 693
MLY (183 MGY). However, Site 300 has not been connected to the service as of yet. Site 300 is planning to use a new
water supply from the San Francisco Water Department via the Aqueduct and the Coast Ridge Tunnel (LLNL
1991h:6).

At Site 300, stormwater, cooling tower water, and groundwater that has been treated to remove contaminants are
discharged to onsite or adjacent drainages in accordance with NPDES permit conditions. Approximately 4.8 MLY (1.3
MGY) of wastewater is discharged to the wastewater sewage pond. The maximum capacity of the sanitary wastewater
sewage pond in the General Services Areais12 MLY (3.2 MGY).

Based on the flow and stream channel widths, 100-year flood events would be contained within the channels except for
portions of Greenville Road (LL DOE 1992c¢:6-9). There is no information available for delineating the 500-year
floodplain at Site 300. The lined drainage retention basin at Site 300 mitigates effects from significant flooding.

Surface Water Quality

Livermore Ste. Offsite surface water bodies in the vicinity of the Livermore Site are routinely monitored for
radioactive parameters. In addition, stormwater runoff at the Livermore Site is routinely monitored for radioactive and
nonradioactive parameters. Approximately 25 percent of the stormwater runoff generated within the site drains into the
lined Central Drainage Retention Basin, and the remainder drains either directly, or via a system of storm sewers and
ditches, into Arroyo Seco or Arroyo Las Positas. Table 4.7.2.4-1 summarizes the monitoring results at the Livermore
Site for 1993. Maximum concentrations of gross beta were above their comparison criteria at least once in 1993. There
was one instance of noncompliance with wastewater permit limits in 1994: a discharge of methylene chloride. This
event was reported to the city of Livermore Water Reclamation Plant. Table 4.7.2.4-2 summarizes the surface water
monitoring results from the Arroyo Seco at the Livermore Site.

Table 4.7.2.4-1.-- Stormwater Quality Monitoring at the Livermore Site, 1993

Water Body Concentration Range

Par ameter Unit of Measure Water Quality Criteria® ASW<L WPDCE
Radiological
Alpha (gross) pCi/L 152 0.27-10.8 1.4-10.5
Beta (gross) pCi/L 2010 3.0-20.8 4.1-184
Tritium pCi/L 80,0001 239-531 75.7-194
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Nonradiological

Arsenic mg/L 0.052 <0.002-0.0029  <0.002-0.0054
Bis (2-Ethylhexyl) phthalate mg/L NA <10-12 <10-13
ChromPium mg/L 0.12 <0.005-0.0059 <0.005
Chloride mg/L 25012 <1-19 1-24

pH pH unit 6.5- 8.512 6.713 6.912
Sulfate mg/L o501 <2-42 5.2-220
Total alkalinity (as CaCO3) mg/L NA 11-46 18-72
Total dissolved solids mg/L 50012 11042 o513
Zinc mg/L 512 0.3312 0.2413

Ste 300. At Site 300, surface water samples analyzed in 1994 for gross beta and tritium showed concentrations below
maximum contaminant levels for drinking water, except for gross alpha radiation for one sampling event. No
concentrations were above comparison criteriain 1993.

Surface Water Rights and Permits. LLNL holds several permits pertaining to local, state, and Federa regulations:
NPDES permits, Waste Discharge Requirements permits for any discharge of wastes that could adversely affect the
beneficial uses of water; a city of Livermore Water Reclamation Plant permit for wastewater discharges to the city
sanitary sewer system; and California Department of Fish and Game permits for streambed alteration for any work that
may disturb or impact rivers, streams, or lakes.

Groundwater

Livermore Ste. Groundwater at the Livermore Site occurs in an upper unconfined zone overlying a series of
semiconfined aguifers. The two geologic units containing the most important agquifers are the surface valley-fill
deposits (shallow aluvia aguifer) and the Livermore Formation (semi-confined aguifer).

Table 4.7.2.4-2.-- Maximum Concentrations of Constituents in Surface Water of the Arroyo Seco at the
Livermore Site, 1993

Water Body Concentration Range

Unit of Measure Water Quality Criterial?

Parameter ASS2L2
Radiological
Alpha (gross) pCi/L 1516 1.08-5.9
Beta (gross) pCi/L 507 3.5-9.7
Tritium pCi/L 20,0006 74-374

Nonradiological
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Bis (2-Ethylhexyl)-phthal ate mg/L NA 34
Chloride mo/L 25048 <1-6.2
Fluoride mg/L 416 <1-0.065
Nitrate/nitrite as NO3 mg/L 1016 14-24
Sulfate mg/L o516 <2-25

The Livermore Site is located within the Spring subbasin of the Livermore Valley groundwater basin. The aquifers are
locally recharged by the stream runoff from precipitation and controlled releases from the South Bay Aqueduct, direct
rainfall, irrigation, and treated groundwater infiltration. In addition, stream channels and ditches, and gravel pits west
of the city of Livermore also recharge the shallow aluvial aquifer. Groundwater is also naturally discharged from the
basin at Arroyo de la Lagunalocated 18 km (11 mi) southwest of the Livermore Site (LL DOE 1992c:4-151). Depth to
the shallow aluvial aquifer beneath the Livermore Site ranges from approximately 9 to 34 m (30 to 110 ft).
Groundwater generally flows westward throughout much of the site and southwest in the southeast area of the
Livermore Site.

Ste 300. At Site 300, there are two regional aquifers or major waterbearing zones. an agquifer in the sandstones and
conglomerates of the Neroly Formation and a deep confined aquifer also located in the Neroly Formation. The deep
confined aquifer (122 to 152 m deep [400 to 499 ft]), beneath the southern part of the site within the Neroly

Formation, provides the water supply for Site 300. In addition, there are a number of local perched groundwater zones.
These are not significant aquifers, because water quality is poor and yields are low. Groundwater flow in the deep
confined aquifer is controlled by the sandstone beds (LLNL 1995n:E.2.4-27). North of the Patterson Anticline, which
is roughly in the center of Site 300, (figure 4.7.2.4-2) water moves to the northeast, and south of the Anticline it moves
to the southeast (LLNL 1994a:8-5). Runoff that has concentrated in EIk Ravine and Corral Hollow Creek recharges
local bedrock aquifers. No aquifers in the Site 300 area are considered sole source aquifers under the Safe Drinking
Water Act (SDWA).

Groundwater Quality

Livermore Ste . Groundwater in the vicinity of the Livermore Site is generally suitable as a domestic, municipal,
agricultural, and industrial supply, with the exception of groundwater less than 91 m (300 ft) deep (LL DOE 1992c:4-
164). A network of groundwater monitoring and extraction wells at the Livermore Site is routinely monitored for
radioactive and nonradioactive parameters. Maximum concentrations of gross apha, nitrate/nitrite, trichloroethylene,
and tritium were above their water quality criteria/standard in 1993. The maximum concentrations for tritium are found
in one localized well within the Livermore Site boundary (LLNL 1994a:7-14), and pose no threat to water supplies.

VOCs have been detected in the onsite groundwater and in the area around the Livermore Site. All site practices
known to contribute VOCs to groundwater have been discontinued. Investigations, however, have determined that

V OC-contaminated water is present under 85 percent of the Livermore Site. The contaminant plumes have migrated
off site in two areas. One plume containing mainly tetrachloro-ethylene extends from the southwest corner of the
Livermore Site about 762 m (2,500 ft) west of Vasco Road under private property. It is migrating to the northwest at a
rate of about 21 m (68.9 ft) per year. Three municipal supply wells are situated within about 4.4 km (2.4 mi) of this
plume. The other plume, which contains primarily trichloroethylene, extends about 244 m (800 ft) south onto DOE
property administered by Sandia National Laboratories, Livermore. LLNL isworking with EPA and the State of
Cdiforniato identify appropriate remedial measures.

Approximately 150 million L (34.3 million gal) of groundwater in the southwest corner of the facility have been
treated to remove VOCs. The treated water is discharged either to a recharge basin south of the site or to stream
channels in accordance with NPDES permit limitations.

Ste 300. At Site 300, groundwater is sampled quarterly from inactive and active water supply wells and monitoring
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wells. Samples are analyzed for radioactive and nonradioactive parameters (table 4.7.2.4-3). Maximum concentrations
of arsenic, gross alpha, nitrate/nitrite, trichloroethylene, tritium, and uranium were above their water quality
criteria/standard at least once in 1993 (LLNL 1994a: 7-17-7-18). Currently, LLNL isinvestigating and identifying
characteristics of the groundwater contamination at Site 300. Several plumes of VOCs and tritium have been identified
in shallow and deeper bedrock aquifersin this and adjacent offsite areas (LLNL 1994a:7-16-7-17). LLNL isworking
with the EPA and Californiato remediate these plumes.

Groundwater Availability and Use

Livermore Ste . The Livermore Site relies on imported surface water for its municipal, commercial, residential, and
agricultural uses, supplemented only by a relatively small amount of treated groundwater used for irrigation and
cooling tower makeup. The water from the supply wellsis blended with imported surface water before distribution to
the public.

Ste 300 . At Site 300, approximately 90 MLY (23.8 MGY) of water are extracted from two groundwater supply wells
located in the southeast portion of the site. Other water supply wells located near Site 300 are used for recreation, stock
watering, and potable purposes.

Groundwater Rights and Permits. Groundwater rights in the State of California are traditionally associated with
Correlative Rights, which are derived from the concept that water users will share the resource during droughts, based
on the relative areal extent of the land owned by the competing landowners. If no competition for water exists, then
landowners can withdraw groundwater to the extent that they exercise their rights reasonably in relation to the similar
rights of others. Because the majority of the water supply at Site 300 is from onsite wells, the present water restriction
is the capacity and recharge of the wells.

Table 4.7.2.4-3.-- Groundwater Quality Monitoring at Site 300, 1993

Unit of Water Quality Criteria and Well K1-  Well NC7- W-817-
Parameter M easure Standards’2 0820 2521 0122
Radiological
Alpha (gross) pCi/L 1523 -0.11-1.62 23-29.7 NA
Beta (gross) pCi/L 5024 2.1-3.2 18.6-26.5 NA
Radium-226 pCi/L 323 -0.17- 0.73-1.2 NA
0.460
Tritium pCi/L 20,00023 <43.2-24.3  233,000- <45.9-22.4
298,000
Uranium-233,234 pCi/L 2022 0.86-1.84 10-12.7 NA
Uranium-235 pCi/L 2425 0.013- 0.30-0.86 NA
0.241
Uranium-238 pCi/L 2425 0.54-0.81 7.6-12.2 NA
Nonradiological
Arsenic mg/L 0.0523 0.012- 0.0048- 0.036-0.058
0.017 0.0068
Chromium mg/L 0.123 <0.01 NA <0.005-
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0.0037

1,2-Dichloroethene mg/L 0.00523 NA <0.0005- <0.0005
<0.001
L ead mg/L 0.01523 <0.002 <0.0002 <0.002-
<0.1

Nitrate/nitrite mg/L 1023 5.2-8.1 NA 71-81
RDX mg/L NA NA NA <30-117
Tetrachloroethylene mg/L 0.00523 NA NA <0.0005
11,1- mg/L 0.223 NA <0.0005 NA
Trichloroethane
Trichloroethylene mg/L 0.00523 NA 0.0005 <0.0005
Trichlorotrifluoro- NA NA NA 0.001 NA
ethane

4.7.2.5 Geology and Soils

Geology

Livermore Ste. The Livermore Site is located within the California Coast Ranges, an area of north-northwest trending
ranges and valleys. Livermore Valley, an exception to this trend, forms an east-west structural basin defined by
branches of the San Andreas fault system. The Livermore Site occupies a smooth land surface that slopes gently to the
northwest.

The Livermore Site is underlain by late Tertiary and Quaternary rocks that lie on basement rocks of the Franciscan
assemblage, which consist of severely deformed sandstone, shale, and chert. In the Livermore area, this unit is mainly
sandstone. The Livermore Valley topographic and structural basin was formed in Pliocene time by movements along
faults to the east and west. The basin isfilled with 1,219 m (4,000 ft) of Pliocene to Holocene alluvial gravels, sands,
and lacustrine clays of the Livermore Formation. Late Quaternary alluvial deposits immediately underlie the Livermore
Site.

The historically active, northwest-trending Calaveras fault zone, the easternmost branch of the San Andreas fault
system in the San Francisco Bay area, traverses the western margin of Livermore Valley. The Concord-Green Valley
fault and paralel trending Greenville fault zone define the eastern boundary of Livermore Valley. In addition, two
other capable faults, the Las Positas and Verona faults, as well as severa inactive faults, cut the southern part of
Livermore Valley. The Livermore Siteliesin an area of historically inactive faulting, 1.6 km (1.0 mi) north of the Las
Positas fault zone and less than 3.2 km (2.0 mi) west of the Greenville fault zone (figure 4.7.2.5-1).

The Livermore Site lies within seismic Zone 4 (figure A.1-1). The Calaveras fault has had several earthquakes of
Richter magnitude 5.0 or greater in the last 150 years. A maximum probabl e earthquake greater than magnitude 7.0 is
possible. In 1980, an earthquake sequence on the Greenville fault produced two earthquakes of magnitude 5.5 and 5.6.
There are also surface indications of other recent seismic events, and the maximum credible earthquake estimated for
this fault zone is magnitude 6.6 0.2. Although the Las Positas fault zone has no recorded historical movement, a
portion of the Las Positas fault from northeast of Arroyo Mocho to a point 229 m (751 ft) east of Greenville Road lies
in a special studies zone under the Alquist-Priolo Act. This act requires that active fault location studies be performed
before building permits can be issued for most classes of construction (LLNL 1984a:49). The maximum credible
earthquake for this fault zone is magnitude 6.0 0.5 (modified Mercalli intensity VI or greater) (LLNL 1984a:52). The
potentials for surface faulting, damage from liquefaction, and slope instability at the Livermore Site are all low (LL
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DOE 1992c:4-84,4-86). The potential for volcanic activity islow as well (DOE 1995cc:4-66).

Ste 300. Site 300 is located at the eastern margin of the California Coast Ranges, 16 km (10 mi) east of Livermore
Valley. The site lies in an area of northwest-trending steep hills and ridges separated by ravines and is underlain by
Eocene to Pliocene sedimentary rocks that rest on a basement of the Cretaceous Great Valley Sequence. Late Miocene
to Pliocene interbedded sandstones, siltstones, and claystones are exposed in much of the site. Cretaceous, Eocene, and
Early Miocene rocks are also present along the northern and southern borders of the site. These rocks are locally
overlain by Quaternary aluvial and terrace deposits and Holocene colluvium, alluvium, and valley fill deposits.

Site 300 lies within seismic Zone 4 (appendix figure A.1-1). Two major faults cut Site 300. The Carnegie and Corral
Hollow faults cross the southern boundary of the site; Holocene movement has occurred along these faults (LLNL
1991d:1). The combined Corral Hollow-Carnegie fault zone may be capable of generating an earthquake of Richter
magnitude 6.5 to 7.1. The inactive northwest-trending Elk Ravine fault cuts across the northeast section of the site. Site
300 facilities are not within a specia studies zone. The principal seismic hazard would be the ground shaking
associated with movement along either the Corral Hollow-Carnegie fault or Greenville fault, 8 km (5 mi) to the west

of Site 300 (LLNL 1983a:49-52). Surface faulting at Site 300 in areas adjacent to the active Carnegie fault is possible,
while the potential for liquefaction at Site 300 is low. The potential for seismically induced landslides at Site 300 till
exists (LL DOE 1992c:4-87,4-89).

Soils

Livermore Ste. The Livermore Siteis located on soils originally classified as the Rincon-San Y sidro association.
These soils are nearly level, loamy textured, shallow to very deep soils on older fans and floodplains. The hazard of
erosion is slight to moderate. Severa of these soils, including the Rincon, San Y sidro, and Zamora Series soils, have
moderate to high shrink-swell potential (LL USDA 1966a:17). Recently, the entire area under the Livermore Site has
been redesignated as urban and built-up land. There are no prime or unique farmland soils located at the Livermore
Site.

Ste 300. Site 300 soils in Alameda County belong to the Altamont-Diablo association. Soils in San Joaquin County
have different designations than Alameda County soils, but the properties of these soils are identical. The water
erosion hazard of these soils is slight to severe; the wind erosion hazard is slight. Many soils have a high shrink-swell
potential. There is no prime or unique farmland on Site 300.

4.7.2.6 Biotic Resour ces

The following section describes biotic resources at the Livermore Site and Site 300 including terrestrial resources,
wetlands, aquatic resources, and threatened and endangered species. A list of the threatened and endangered species
that may be found on or in the vicinity of the Livermore Site and Site 300 is presented in appendix C.

Terrestrial Resour ces. The Livermore Site and Site 300 are located in the California Chaparral Province. The U.S.
Forest Service has classified the general vegetation type of the region as annual grasslands (USDA 1977a).

Livermore Ste. The Livermore Site includes devel oped areas surrounded by security zones of mostly grassland.
Developed land area includes approximately 78 percent of the site. The undeveloped land in the security zonesis
grassland dominated by nonnative grasses such as ripgut brome (Bromus diandrus) and slender oat (Avena barbata ).
Arroyo Seco, a stream bed which runs across the southwestern corner of the site, is steep-sided and forms a relatively
undisturbed habitat. Both native trees (such as red willow [Salix spp. ] and Californiawalnut [Juglans hindsii ]) and
introduced species (such as black locust [ Robinia pseudo-acacia | and aimond [ Prunus amygdalus ]) are present (LL
DOE 1992c:4-91).

Five species of amphibians, 2 species of reptiles, 31 species of birds, and 10 species of mammals have been reported
at the Livermore Site (LL DOE 1992d:F-33,F-36,F-39). Wildlife at the site includes species that are found in the
grassland habitat of the security zones and those that live in the developed areas or along the arroyos. Speciesfound in
the security zones include the western fence lizard (Sceloporus occidentalis ), western meadowlark (Surnella neglecta
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), black-tailed jackrabbit (Lepus californicus ), and California ground squirrel (Spermophilus beecheyi ). Nesting birds
within the laboratory complex include the American crow (Corvus brachyrhynchos ), American robin (Turdus
migratorius ), Anna's hummingbird (Calypte anna ), white-throated swift (Aeronautes saxatalis ), California quail
(Callipepla californica ), and house sparrow (Passer domesticus ). Bird species observed along Arroyo Seco include
the mourning dove (Zenaida macroura ), acorn woodpecker (Melanerpes formicivorus ), sharp-shinned hawk
(Accipiter striatus ), and turkey vulture (Cathartes aura ) (LL DOE 1992c:4-95). Game animals include the California
quail and desert cottontail (Sylvilagus auduboni ). Raptors present on site include the red-tailed hawk (Buteo
jamaicensis ), Cooper's hawk (Accipiter cooperii ), and golden eagle (Aquila chrysaetos ), while carnivores present
include the coyote (Canus latrans ) and red fox (Vulpes vulpes) . Migrating birds present on site, as well as their nests
and eggs, are protected by the Migratory Bird Treaty Act. Eagles are similarly protected by the Bald and Golden Eagle
Protection Act.

Ste 300. Five plant communities are found on Site 300 (figure 4.7.2.6-1). In addition, approximately 5 percent of the
site has been disturbed. Introduced grassland is the largest community, covering 81 percent of the site. Native
grassland, which covers 10 percent of the site, is the second most abundant community type. Coastal sage scrub and
oak woodland plant communities occupy about 2 percent of the Site 300 area. Northern riparian woodland is
considered rare on Site 300. Grazing has not been permitted on the site since 1953; thus, the area has more native
grasses and herbs than neighboring property. Controlled burning of about 810 ha (2,000 acres) each year is conducted
as a means of wildfire control and to aid in maintaining native grass communities. A total of 342 species of plants has
been recorded on Site 300 (LL DOE 1992c:4-92; LL DOE 1992d:F-4).

Studies of Site 300 have identified 21 species of amphibians and reptiles, 79 species of birds, and 27 species of
mammals (appendix J). Because of the abundance of grassland communities, species favoring this habitat type are
most abundant on the site. Common animals found at Site 300 include the gopher snake (Pituophis melanoleucus ),
western meadowlark, savannah sparrow (Passerculus sandwichensis ), California ground squirrel, and deer mouse
(Peromyscus maniculatus ). In addition, springs and the surrounding vegetation provide important habitat for a number
of song birds and game animals (LL DOE 1992c:4-96,4-97). Game animals at Site 300 include the mule deer
(Odocoileus hemionus ), desert cottontail, and California quail. Hunting is not permitted onsite (LLNL 1992a:3).
Additional important species found at Site 300 include raptors, such as the great-horned owl (Bubo virginianus) and
northern harrier (Circus cyaneus ), and carnivores, such as the coyote and bobcat (Lynx rufus). Asis the case for the
Livermore Site, migratory birds and eagles are protected by Federal legidation.

Wetlands

Livermore Ste. Wetlands at the Livermore Site are limited to several small areas along Arroyo Las Positas, located at
and downstream from culverts that channel runoff from surrounding areas. Two areas, totaling 0.12 ha (0.3 acres), are
dominated by saltgrass (Distichlis spicata ). A species of sedge (Carex spp. ) is aso common. One saltgrass wetland
has both standing and flowing water and areas of very wet soil. The other saltgrass wetland is drier, with sandy soil. A
third, smaller wetland (0.04 ha [0.1 acreg]) islocated in a culvert. Cattail (Typha spp. ) is the dominant plant in this
wetland with other species such as sedge and saltgrass also commonly observed. Both standing and flowing water
have been observed in this area, and the soil is sandy (LL DOE 1992d:G-16).

Ste 300. Wetlands at Site 300 were delineated according to methods contained in the Federal Manual for Identifying
and Delineating Jurisdictional Wetlands (January 10, 1989). Site 300 contains 2.7 ha (6.7 acres) of wetlands. The
wetland areas are small and scattered on the site in approximately 16 locations. Many of the wetlands are associated
with natural springs, although one is associated with a vernal pool, and several have been artificially created from Site
300 runoff. Many of the wetlands associated with springs are at the bottom of deep canyons. Typica wetland
vegetation associated with these springs include cattail, rush (Juncus spp. ), willow, and cottonwood (Populus spp. )
(LL DOE 1992c:4-112; LL DOE 1992d:G-19,G-46-G-48).

Aquatic Resources

Livermore Ste. Potential aguatic habitat on the Livermore Site consists of an intermittent drainage system, seeps,
springs, ditches, and a groundwater retention basin. The intermittent drainage system comprises westward-flowing
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